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AUTHOR’S PREFACE. 


The present work follows in general the plan adopted for 
the other volumes of the series to which it belongs. The few 
remarks which follow may facilitate its use. 

The species of each genus are arranged in alphabetical 
order. It is true that within certain genera we can distin¬ 
guish a number of groups of allied species ; but this is by no 
means always so, and even where it is possible to do this, the 
majority of the species of the genus do not as a rule allow 
themselves to be thus grouped; an arrangement according 
to affinities is therefore for the most part impossible. There 
seemed to be no particular advantage in a chronological 
order, according to the date of description of the several 
species ; while the alphabetical arrangement has at least the 
merit of convenience. 

In the synonymies which head the accounts of the species 
I have given a complete list of fhe Indian references,— 
references to all the records from India, (jeylon, and Burma, 
and to all accounts of anatomy etc. based on Indian material; 
in the case of species found only in India, therefore, the list 
forms a complete bibliography. 

In the case of species found also in other parts of the 
world I have often added to the Indian references, and 
separated from them by a line, other references to papers of 
importance,—for example, to such as contain accounts of the 
anatomy or of important structural details. In the case of 
species which have been known for a number of years I have 
ofterf given references to Beddard’s Monograph and to 
Michaelsen’s Tierreich Volume, where the older sources will 
be found. But it would be impracticable in a work like this 


r 



MINlSr;?^ 


VI 


authob’s preface. 



VI AUTHOR s PREFACE. 

to give a complete bibliograpliy of the widely distributed 
species ; a number of speci'es are practically worldwide, and 
the majority of the items woubi merely be records of occur¬ 
rence in various parts of the globe. 

In the case of genera I have given references which appear 
likely to be of use ; but for a number of widely distributed 
genera even this is unnecessary, since the lists in Michaelsen’s 
Tiorreich volume will supply what is wanted. 

It may be convenient, for bibliographical purposes, to 
k^ubjoin a list of the changes in nomenclature, etc., proposed 
herein for the first time. 

yEolosoma hemprichi (Stephenson, 1909) is renamed yE. 
hasliyapL 

I have emended the current diagnosis of the Slavina. 

Slavina montanah used for-S/amasp. (Stephenson, 1916). 

Axdophorus micliaeUenih nsQA{o\\A,palustn^ (Stephenson, 
1913). 

In accordance with my views on the significance of 
“tufted"’ nephridia (c/. p. 184), MegascoUdes hastatus 
Stepli. and Afotoscolex sarasinorum Mich, are transferred to 
Woociwardia. 

MegascoUdes qtieili Steph. becomes A\otoscolex oneili 

MegascoUdes terunalai, Mich. var. karakulamensis Ste|)h. 
becomes NotoscoleiV. tenmalai var. karakidamensis, 

Megaseolex phaseolus St^ph. becomes AL cochinensis Steph. 
var. phaseolus. 

Megaseolex pentagonalis Steph. becomes M. travancorensis 
Mich. var. pentagonalis. 

Alegascolex curias Steph. disappears being united with 
Al\ var tans var. simplex Mich. 

Perionyx aborensis Steph. disappears, being united with 
P. depressus Ste[)li, 

Similarly Perionyx paiviilus Steph. disappears, being 
united with P. excavatus E. Perr. 

Perionyx aborensis, var. heterochwtus Steph. becomes 
P. heteroelicBtxis Steph. 

The name Perionyx polytheca is to be substituted for 
Perionyx sp. Steph. (Kec. Ind. Mus. xii, p. 323, 1916). 
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The name Perionyx sikkiinensu var. rnichaelseni is introduced 
for certain specimens ot‘ P, sikkhnenm Mich. 1910. 

Eudichoyaster kinneari iSteph. becomes E, as/ncorthi M}ph. 
var. kinneari. 

Eutyphceas kohoensis and mayrms Stcph., and eliitki'- 
gomjianns Mich, disappear, being merged in E. yamviwi 
(Bedd.). 

Entyphoous annandalei Mich., var. Ste[)h. becomes 

E. incornmodus (Bedd.) yaw fnlyulus. 

Eutyphams hastianus Mich, disappears, being n:erged in 
E. masoni (A. G. Bourne). 

HoplocJudella affinis Steph. becomes Erythra:odrilu& 
suctorms (Steph.) var. afinis. 

I may mention that T have given in the Introduction a 
section on Methods, which 1 trust may be of some use to 
those who are beginning systematic work on what will 
certainly prove to them a very interesting group; I hope it 
may save some of those who may bo obliged to work at a 
distance from expert assistance from wasting time on 
procedures which are not calculated to give the best results, 
and from putting forth work which could easily be improved 
by adopting a more suitable technique. 

My thanks are due to Sir Artlnir Shipley for his interest 
in the progress of the work, for many useful suggestions and 
for much kind help while the voluule was passing through the 
press ; to the authorities of the British Museum for kindly 
allowing me to examine a number of type and other 
specimens ; and to the Council of the Zoological Society 
for permission to make use of material previously published 
in the Proceedings of the Society. And I have finally grate¬ 
fully to acknowledge the help I have received in the course 
of the preparation of this volume from Dr. Annandale, 
Director of the Zoological Survey of India. He has kindly 
lent a number of blocks for the text-figures, and given 
permission for the reproduclnon of other figures, for which 
blocks were not available, from the Memoirs and Records of 
the Indian Museum ; and he lias at various times sent me 
many type and other specimens from the Museum collections 
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for examination. Indirectly, this work is indebted to him 
for far more than this ; since my studies on the Oligochseta 
of Jndia, which I have pursued during the last sixteen years, 
and which have led up to the preparation of the present 
volume, have been largely carried out on the extensive 
collections of the Indian Museum, and have throughout owed 
much to Dr. Annandale’s interest and kind encouragement. 

Marcli 1923. 
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METHODS OP EXAMINATION; SYSTEMATIC 
DESCRIPTION. 

Good systematic description is an art, and to practise this 
it is necessary to know what to observe, and how to manipulate 
in order to observe; the observations must then be clearly 
expressed, and arranged iii a definite order. We may consider 
the methods employed in the systematic examination of the Oligo- 
chseta along with the enumeration of the characters to be observed; 
and for tliis purpose we will first take an earthworm of one of the 
families Moniligastridm, Megascolecidse, or Lumbricidm. 

The investigator often has no control over the fixation and pre¬ 
servation of the material submitted to him; if, however, he is 
making his own collection, he will find it advantageous to paralyse 
the worms by placing them in water and gradually adding spirit; 
when they are completely insensible they are transferred to 
10 per cent, formalin in a flat dish, and allowed to become stiff 
in the fully extended position; after twenty-four hours in the 
formalin they are transferred to spirit. 

The dissecting microscope used in the examination and dis¬ 
section should be a binocular, and one with a long arm is much 
the best, since the smaller instruments, where the dissecting dish 
has to be placed on the stage, do not allow enough room. Cataract 
knives are used for the dissection, with fine needles and the fifiest 
scissors and forceps. The pins for pinning out the specimens are 
entomological pins, obtainable in varying degrees of fineness for 
the larger and smaller worms. 

The lengthy diameter^ number of segments^ and colour^ are to 
noted, along with any special variations of the latter in different 
parts of the body ; the colour is frequently altered by the pre¬ 
servative. The form may require mention ; ^he anterior end 
may be markedly bulbous; the ventral surface may be flattened; 
the body, or the hinder end, may be four-cornered in transverse 
section ; the dorsal surface may be grooved, etc. 

The prostomiimi is to be noted. If not marked off by a groove 
from jibe first segment it is said lo be zygolobous (text-fig. 1). If 
marked off, but not encroaching on the first segment, the separa¬ 
ting groove being strictly transverse, it is prolobous (text-fig. 2). 
If it encroaches but slightly on the first segment it is proepilobous 
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(text-fig. 3); if more markedly, epilobous (text-fig. 4). The pos¬ 
terior prolongation into the region of the first segment is called 
the tongue;.it may be delimited behind by a transverse groove, 
when the tongue may be said to be cut oi¥ behind; or there may 
be mo such groove, when the tongue is open, or not cut off behind. 
The length of the tongue is of importance; if it extends through 
one-third, or a half, or two-thirds of the length of the first seg¬ 
ment, the description runs “ prostomium epilobous or or 
etc. If the tongue goes back to the groove jbetween seg¬ 
ments i and ii, the prostomium is said to be tanylobous (text-fig, 5). 
These forms are sometimes found combined; thus there may be 
a transverse groove at the anterior limit of the first segment as in 
the prolebous form, together with a tongue which extends through 
part or trie whole of the first segment—conditions which may be 
described as ‘‘combined pro- and epilobous’^ (text-fig. 6), and 

A 

Kg. 1. 

A 

Fig. 4. 

Fig. 1. Zygolobous prostomium. Fig. 4. Epilobous prostomium. 

Fig. 2. ProlobouB prostomium. Fig. 5. Tanylobous prostomium. 

Fig. 3. Proepilobous prostomium. Fig. 6. Combined pro- and epilobous 

prostomium. 

“combined pro- and tanylobous” respectively. Special shapes of 
the tongue may sometimes require notice; its sides may converge 
backwards, even meeting to form a ; ov occasionally they 
diverge. 

The segments themselves are suitably expressed by roman 
numerals:—i, i*, iii, iv, etc.; while fractions, or successive 
arabic numerals separated by an oblique line, are used to denote 
the intersegmental furrows, or, in the internal anatomy, the 
septa. Thus the furrow, or, according to the context, the septum, 
between segments x and xi is denoted by or 10/11. 

The segments are often divided by secondary grooves into 
annuli, and it may be useful to note the extent of this* sub¬ 
division; as an example, “segms. iv and v bianuular, vi-vii tri- 
aiinular, viii-xiii with four or five annuli, post-clitellar segms. 
triannular.” The first segment is sometimes withdrawn within 
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the mouth aperture; but a mistake in enumeration will usually 
be avoided by observing that in this case the set® begin on the 
first apparent segment. 

Dorsal ^ores are present in most species of earthworms, begin¬ 
ning some distance behind the anterior end. The groove in which 
they begin is to be observed ; this is suitably done when the worm 
is pinned out preparatory to opening, by gently pressing apart 
with needles the sides of the intersegmental grooves in the pre- 
clitellar region. ,, 

The setas are amongst the moat important characters for 
systematic purposes. In the earthworms they begin usually on 
the second segment, but occasionally further back. They may be 
arranged either in two couples on each side of each segwient (the 
lumbricirie arrangement), or they may be more numerous and dis¬ 
posed in a ring (perichaBtine arrangement). In the luinbricine 
arrangement the most veutrally placed seta on each side is denoted 
by the letter a, the other seta of the ventral couple by 6, the 
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Fig. 7. — Lumbricirie arrangement of eetee. 


more ventral of the dorsal couple is called c, the most dorsally 
placed is d (text-fig. 7). The relative extent of the intervals 
between neighbouring set® are recorded — i. e.^ the intervals aa, 
ab, 5c, and cd. The observations are perhaps most easily made by 
holding the worm between the fingers of the two hands under the 
dissecting binocular, and rotating it as required. The mode in 
which these ratios are expressed has hitherto varied considerably, 
but I have adopted the following as convenient: the distance at 
is taken as the unit, and is compared first with the interval aa — 
say it is one-third of aa ; by slightly rotating the body of the 
worm it is now compared with he — it may perhaps be equal to 
half he ; observations made by rotating the worm so as to bring 
ah and cd alternately into view may give, as a relation between 
these two, «5=| cd. The interdorsal interval dd (measured over 
the dorsal surface) is also to be f^timated in terms of the wliole 
circumference; it is sometimes more, sometimes less than half 
the circumference, according as the seta d is below or above 
the lateral line of the body. A complete expression of the ratios 
can now be given ih the following short and convenient form ;— 
aa= i hc==^ cd ; c/cZ=:| circumference. 
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As, however, the above ratios often vary in different parts of the 
body, the operations have to be repeated; three such will as a 
rule eiiffiee—one about the middle of the body-length, one in the 
region behind the clitellum, and one in front of the clitelluni; dd 
need usually be given only once—at the middle of the body. 

In worms with the perichjetine arrangement, the setae of each 
side are denoted a b c d e . , . * beginning from the one nearest to 
the riiidventral line; and those on the dorsal side zy x . . . . 
beginning from the middorsal line, without regard to the actual 
number in the ring. The relative sizes of the intersetal intervals 
in the different parts of the ring are to be observed; e,g., the 
setm may bo set closer together veiitrally than dorsally ; and if, 
as is u8M.a], there is a gap in the ring in the middorsal and mid- 
ventral lines, the ^ize of the gap is to be estimated in terms of the 
next intersetal interval— e.g,^ zz^^yz. 

The number of setae in the ring is also to be counted ; and as 
'fchisdilfers in different parts of the body, several counts have to be 
made. Convenient segments for this purpose are v, ix, xii, xix, 
and one in the middle of the body. The results may be expressed 
thus:—Setse 24/v, 30/ix, 32/xii, 36/xix, and 34/mid-body. 

The counting is, I think, most easily done by holding the worm 
in the fingers of both hands under the dissecting binocular, fixing 
on the appropriate segment, and then, keeping the worm in focus, 
gradually rotating it. Bourne (20) recommends cutting open 
the anterior portion of the worm, scraping out the viscera, 
flattening out the empty body-wall between two glass slides, and 
allowing it to harden in spirit; then heating with caustic potash, 
placing in glycerine and mounting. But this of course is not 
allowable where a limited number of specimens only are available ; 
and in any case it is needlessly troublesome; practice in the 
simpler method will give facility. 

Certain setae are sometimes enlarged relatively to tlie others: 
e.g., the ventralmost setae, a 6 c, of some of the anterior segments 
in certain perichaetine worms. This is to be noted where it 
occurs. 

It is to be observed that the positions of the setae give useful 
points of reference in describing the situation of such features as 
I the external apertures of the body. For this purpose, in the 
worms with the lumbricine arrangement, the setie abed on each 
side may be imagined as connected by longitudinal lines; and we 
may describe the male pores as lying, for example, between the 
lines of setao a and 6, or even more shortly as being in ab ; in a 
perichaetine form they might perhaps be between the lines / 
and g. 

Certain seise may be modified in Form; this is especially the 
case Avith the penial setae so com.nonly found near the male,poises. 
These are ro be specially and minutely described, since the features 
they present are among the most trustworthy of specific dis¬ 
tinctions. The length, thickness at the middle of the shaft, 
curvature, cliaracters of the point, and ornamentation by lines, 
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spines or teeth, are the principal characters; it is usually 
advisable to give an illustration in addition to a verbal description. 
Certain setse in ihe neighbourhood of the spertuathecal pores may 
also be modified (“ copulatory setae in the genera Octochmtm and 
Eudicliogaster), 

Though the penial setee may at times be seen projecting for 
some distance through the* male pore, it is never safe to try t,p 
remove them from outside. They invariably break; and the only 
way is, at the close of the internal dissection, to seize the setal 
sac and its surrounding muscular bundles from the inside; with¬ 
draw the whole, and place it in a drop of glycerine on a slide; 
carefully, with fine needles, separate off the imiscular fibres from 
the bases of the sette, and cover. In some very small Worms of 
the genus Bkliogmter^ the setal sacs may be too minute to be 
easily recognisable even under the dissecting microscope; and 
since in this genus the penial setai are specially important, they^ 
must be obtained by taking hold of the prostatic duct as near the 
body-wall as possible, and removing the whole of the prostate; 
the setae in their sac will be found adhering to the eotal end of 
the duct. 

The extent of the clitelluyn is of systematic importance, and 
also its form—ring-shaped or saddle-shaped— i, e., extending all 
round the body, or absent on the ventral surface. Sometimes 
setae are present, and sometime.s the intersegmeiital grooves are 
visible; the colour also often differs from that of the neigh¬ 
bouring parts of the body. 

The position of the genital apertures (male pores, prostatic 
pores, female pores and sperinathecal pores) are ti> be noted. The 
male pores are properly the endings of tlie vasa deferentia ; if 
prostate glands are present, they may open at the male pores in 
common with the vasa deferentia, or may discliarge separately. 
After a statement of the segment or intersegrnental groove in 
which they occur, their exact positions are often best defined by 
reference to the lines of the setse {v,stip.) — e.g.^ male pores on 
xviii between the lines of setae a and 6, female pores on xiv an¬ 
terior and internal to seta a, sperinathecal pores in grooves 7/8 and 
8/9 slightly outside the line of h. In some genera the two pro¬ 
static pores of the same side are connected by a seminal groovd, 
the characters of which (straight, bowed outwards or inwards, 
etc.) are to be noted. 

Very important for systematic purposes is an accurate de¬ 
scription of the papillse, ridges, pits and other genital ^narkings 
which in many worms make their appearance at sexual maturity. 
These are often variable to some extent, and if possible a nuinbey 
of specimens should be examined, in order to discover which 
characters are constant. It is frequently useful to add a drawing 
to the description. 

Having completed the account of the external characters, 
the investigator proceeds to the dissection of the worm. If the 
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fcipeciineii is single, and there is a possibility of its turning out to 
be a new species, the greatest care must be exercised, and the 
least possible amount of dannige done, since the specimen will 
hat/e to be preserved for future reference as the type of the new 
species. 

Tlie worm is to he jiiuned out and the anterior part of the body 
opened by a median dorsal incision. In pinning out the 'worm, 
the pin at the anterior end may be passed obliquely downwards 
and backwards through the mouth, so as to avoid damage to the 
prostoinium. 

The student who has had the usual laboratory training will 
often be tem[)ted to examine the smaller earthworms by longi¬ 
tudinal sections of the anterior end instead of by dissection. For 
earthworms, how'ever, this is scarcely ever necessary, and, where 
material is limited, should only be resorted to in very exceptional 
,upases. JN’ot to speak of the time required (which is scarcely a 
valid argument), the alimentary canal often contains earth, wliich 
interferes w'ith the cutting and may practically destroy the w hole 
specimen ; it is also much easier to give nn accurate description 
of the shape and relations of the organs—< 7 ., of a spermatheca 
with diverticula—from dissection than from the reconstruction of 
sections ; the penial setae, too, are destroyed in sections, and these 
are of decisive importance in precisely that genus— Dichogaster — 
where, on account of the small size of the 'worms, sectioning is 
most likely to be employed. 

By practice it -will be found possible to obtain quite satisfactory 
systematic descriptions from dissections in worms down to mm. 
in diameter, or oven down to min., and there are very fe'W 
earthworms of smaller size than this. 

The above refers especially to the cases where only one or a 
Very few specimens are available; it is of course not meant that 
sections should not be attempted when a number of examples are 
at hand. But it whll be seen that I disagree with the opinion of 
Smitlj (Proc. TJ.S. JSational Museum, lii, 1917, p. 159), that “an 
adequate study of earthworms for systematic purposes demands 
serial sections of sexually mature specimens, although much 
important information can be gained by careful dissection.’^ This 
author recommends (in the case of types, or wljere material is 
scarce) splitting the anterior portion in the sagittal plane, and 
removing the dirt from the alimentary canal; one half of the 
anterior end is then to be sectioned. 

In case the material is ample, a second dissection from the 
ventral surface is sometimes useful— e.g,, to determine the re¬ 
lations of the testis sacs, and whether or not those of the same 
segment are united below the aliiientary tube. Benham (J.JLinn. 
Soc. Lend., Zoo]., xxvi, 1897) recommends a dissection from the 
side ; but of this I have scarcely any experience. 

The worm having been opened, the septa in the anterior part of 
the body are first observed. Some of these may perhaps be 
absent; others may be thickened, in which case the various 
degrees of thickening are to be noted. 
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The chief features of systematic importance in the alimeniwy 
canal are the following :~(1) The presence and position of a 
gizzard or gizzards. If the gizzard is far forwards, it is not 
always easy to determine which segment it belongs to, since t/he 
septa here are usually funnel-shaped, with their parietal much in 
front of their oesophageal attachment; they may thus closely 
invest the sides of the gizzard, and the one in front of which the 
gizzard really lies may appear to be attached to its sides or even 
to its anterior end; moreover the septa here may be extremely 
thin, and in badly preserved specimens may be in danger of 
being overlooked altogether. (2) the calciferous glands their 
number, position, and whether stalked or attached by a broad base 
to the oesophagus. (3) The segment in which the intestine begins, 
and the presence and position of intestinal cmca. (4) Some 
authors note the characters of the typhlosole. 

Not many characters of the vascular system are used in syste- > 
inatic descriptions of earthworms. The chief^ of these is the 
number of hearts^ and more especially the position of the last 
(most posterior) heart. Sometimes the dorsal vessel is double 
(very rarely indeed in Indian worms). 

Nephridia occur either as meganephridia^ or as micronephridia. 
The micronephridia vary much in size and arrangement. There 
may be a large number of minute nephridia scattered irregularly 
over the inuer surtuce of the body-wail aud on the septa; or the 
number in each segment may be fewer, and they may tiien be 
arranged in definite transverse rows on the parietes one or two 
rows in each segment. All the micronephridia may not be of the 
same size— e.ff.,the most ventrally situated may be the largest. 
These points of number and relative size are of some importance 
in certain genera of the Octochsetinse {Octocliixiits^ Euclicho^ttst^r^ 
and Megascoleeinse (MegascoluUs, Megaseolex). In micronephridial 
genera bushv nephridial tufts are usually found in the anterior 
segments by the side of the pharynx ami anterior part of the 
oesophagus. 

The sexual ovgcfus are the most important of all for systematic 
purposes. The testes and their associated funnels may be one or 
two pairs ; they may be enclosed in special compartments of the 
coelom {testis sacs), or may lie free in their segments. In an ad¬ 
vanced stage of sexual maturity the testes are quite small, and may 
be quite undiscoverable ; the presence of the fuhnels, sometimes 
apparently large and glistening through adherent spermatozoa, 
niav, however, usually be taken as an indication of the presence of 
testes also. The seminal vesicles, in which the speruyatozoa ripen, 
communicate with the testis segments, or the testis sacs; their 
position, size, and lobulation on'its absence are to be noted. 

In connection with the external pores, or in the neighbouring 
segments, there may be prostate (spermiducal) glands. In the 
Moniligastridse, th© shape and character of the surface of the gland 
are important; in the Megascolecidse, the form (whether tubular 
or compact, and in the latter case whether much or slightly lobed). 
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size, and position of the glandular portion and the length, thick¬ 
ness, course and character (whether smooth and shining, or the 
reverse) of the duct require description. The ectal end of the 
male apparatus may be dilated and eversible as a bursa copulatrix. 

Tl<e female organs comprise the ovanes^ female funnels and 
oviducts^ and sometimes ovisacs (receptaeula ovorum); these have 
not as a rule the same importance as the male organs. The 
spermaihecc^ are among the most important of the genital organs ; 
their number and posftion are to be noted, the ampulla and its 
duct are to be described; and especially the characters of the 
diverticulum or diverticula (if any), and the place of its junction 
with the main portion of the apparatus. In the Moniligastridee, 
it rs important to note any dilatation of the end, or the characters 
of any sac (atrium) opening into the end, of the spermathecal 
duct. 

In many of the smaller Megaseolecidee, the characters of sperma- 
theca and diverticulum are best ascertained by removing one 
and mounting it in glycerine. The preparation will usually 
become sufficiently transparent in tliis medium ; if not, it may be 
rendered clearer by being treated on the slide with a small drop 
of glacial acetic acid before mounting in glycerine. 

The small, usually aquatic Oligochoeta of the families Jioloso- 
inatidse, JSTaididfe, Tubificid® and Enchytrcneidae require quite 
different methods of examination. These are mainly microscopic. 

The examination of the living worms should never be omitted 
if opportunity offers. The JEoIosomatidse, and most of the Naididae, 
are transparent Enough to allow the whole anatomy (except that 
of the sexual organs in the mature worms) to be investigated, and. 
many details are more evident than in fixed specimens. The 
worms are, however, sometimes very active, crawling out from 
under the cover-glass, or not remaining long enough in one 
position to allow of examination ; much patience is often needed, 
especially in warm weather. Piguet (133) recommends the use 
of ice; but the introduction of a drop of 1 per cent, solution of 
cocaine hydrochloride is often destructive. Less is to be learned 
from examination alive in the case of the Tubificidae and 
Enchytrseidse. 

It is very difficult indeed to examine worms which in the 
process of killihg have screwed themselves up into all kinds of 
curves. The investigator will often receive worms for exami¬ 
nation which have had no particular care bestowed on their 
fixation, and in such cases he must, of course, do the best he can 
with them. When, however, he collects material for himself, 
it is worth while taking some tro ible in the matter. 

A good way of getting worms killed in the extended position is 
to take two glass slides, and to place one on the top of the other, 
so that the longer edge of the lower projects some distance beyond 
that of the upper; a worm is now placed in a drop of water in 
the angle where the edge of the upper meets the surface of the 
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lower slide. The worm will extend itself and crawl in one direction 
or the other along this angle; at a suitable moment it is deluged 
with the fixing solution, preferably hot, in order to kill it before 
it has time to throw itself into curves. 

If a number of worms have to be dealt with at one time, a fairly 
good method is to place them in a shallow glass dish, and drain 
off all the water. They will soon begin to extend themselves and 
crawl about on the moist bottom of the dish, when they may be 
deluged with the hot fixing solution. Sdnie no doubt will be 
contorted, but while none will be absolutely straight, a number 
will be quite suitably disposed for microsco[)ical examination or 
sectioning. I do not regard a slight ventral curve, \yhich most of 
the worms will have, as altogether a disadvantage, since^’this is a 
help in orienting it for section cutting, and causes no distortion. 

Or the worms may be simply dropped from a pipette into hot 
fixing solution in a test-tube or beaker. The solution should, to, 
get the best results, be some way under boiling point. 

I do not recommend prelindnary narcotization witli chloretone, 
chloral, or methyl alcohol, at any rate for the Naididae, which are 
very delicate and easily injured. 

As fixing solutions for ordinary work, hot formalin (10 per 
cent.), and hot dilute sublimate and acetic are good. Piguet (133) 
recommends 1 per cent, sublimate for the large species of Naididao 
and 0*1 per cent, for the others. In this latter case presumably 
the heat is the chief fixative agent; the results, however, are 
excellent. The same solution of formalin, and stronger solutions 
of sublimate, or sublimate and acetic, may be used for Tubificida3 
and Each ytreel dse. 

In the Naididm, the most important systematic characters are 
those of the sette. It is very difficult to examine these adequately 
in“ whole worms, since they do not usually, in the intact animal, 
lie in one plane under the microscope, and neither their length 
nor the form of their distal end can be judged accurately. In 
preserved material nothing can bo done, except to choose for 
examination such setso as may be most suitably disposed ; but if 
the living worms are available, most excellent preparations can be 
made (at the sacrifice of the specimen for other purposes) ac¬ 
cording to the method well explained by Piguet (133). Place the 
worui in water under a cover-glass, without air-bubbles; remove 
any excess of water, and then allow evaporation"’ to proceed ; the 
animal becomes more and more compressed, and finally bursts and 
flattens completely, the empty skin remaining with the setae in 
place. When this has happened, and before the evaporation is 
so complete that air is drawn in under the cover-glass, a smpll 
drop of glycerine is placed at the margin of the cover-glass; this 
will be drawn in to replace the \\ ater lost by evaporation; any 
excess is removed, and a ring of varnish applied. Sette are best 
examined in water or glycerine; it is difficult to see them well in 
balsam, owing to the refractive index, which is nearly the same 
for both setae and balsam. 
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i'npor<;an<--e in the Eucliytraidte, 
aw'too j“l>ifici(l£e, while the bodies of thesx* worms 

inent under the aboNe treat- 

thfi w'l., P*'fP“!’at)ons may, liowever, be obtained by Jdllinff 

a small o'alcohol, or by leaving them for sometime if 

thevSe ieftTf^thir!®"’/ ‘ changed ; if after death 

thev dZ lt ^ >onger-sav over night- 

seiwMl'*^iTintf ”*i 8 ^®*'*'*')" good selal preparations from pre- 

soludir.t ®cf‘®ning%he specimens with 

noeessarvfff^^^^^ potash; but tl.e prolonged action which is 
necessary afleets the shape ol the seta>, causing them to swell. 

orif^ hSn T'"'’'"®’ ® 7 ®“ >n Jfaidid®, can the sexual 

Sfm InH^T <he living conditiou; tl.e opaque 

chtellum entire y obstructs the view. Here dilacerations of fresh 

fllow tC g've ccsiderable help, and will 

fasdnnnr t ® Pf^® ^'0 apparatus to be more 

fh es^sn sections- Benham (114) 

of tlie P Ln?^r I e^aunu'^tion of worms of the size 

t^hA ™ ^i'^®“dnhdffi; a specimen was “bisected in the i-egion of 

'“tter were partially isolated by 
wall so’tha?Tl" tt'e gut and part of the body- 

X d oo..hfh disposition of the spermiducal 

hah warift^® uoother case, after bisecting, one 

half tlifl , t “ ®*’*^*®® of transverse sections; in the other 

Ob eet “ i as “u opaque 

bodv^all gently removed from its attachment to the 

body-wall near the pore, and later cleared in glycerine, in which 

otheT ^ Fi’ ’ W oyer and examine first o^ne side,then the 

u t! "as stained and mounted in balsam. But, as 

s frrrpar® the Oligochmta, the glycerine preparation 

preplSf"- «>® balsam 

But for the complete description, and usually for the identifi- 

£criltiLZ'f Tubificid worm (and also for the 

^ apparatus of one of the Naididm), serial 

s^eiw ®®!®"^'al. Attempts have often been made to describe 
eir 11 7®P®f.’aii3' of the Enchytraeidm—without going to the 

? ,! rA u ®''e or more specimens, but I cannot consider 

kbificil!* satisfactory. These two families, the EndiytrieidfB and 
lubificidm, with the Luuibriculidie and one or two other small 

folff a/ n'll. b.V far the most trouble¬ 

some of all the Ohgochmta to identify and describe; too large for 

-f “"“f^“■all for dissection, they must 
** T account of their anatomy m to be 

trafllArL \®"g'budinal sections rather than 

Si ffd %a 1 “ satisfactory series can be 

obtained from specimens which are even fairly strongly curved, 
piovided that the curve is approximately in one plane; and 
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secondly, larger portions of the systems are visible in one section, 
and their mutual relations ai-e more easily ascertained; while it 
is much easier, also, to fix the uuinbering of the segments in a 
longitudinal series. 

The characters to be observed in the Microdrili are largely the 
same as, though fewer than, in the Megadrili; there are however 
certain additions. 

The characters of the as has been -explained, are of more 
importance, especially in the Naididm and in some of the Tiibi- 
ficidm. In the double-pronged setae (crotchets) of the former 
family, the number in a bundle, length, thickness, degree of cur¬ 
vature, position of uodulus, the relative length and thickness of 
the terminal prongs, and sometimes their shape and the size of the 
angle between them, are to be determined. It is to be noted that 
the ventral setce in the most anterior segnmnts (ii-iv, or more 
usually ii—v) sometimes have different proportions from those 
which occur throughout the rest of the body. The dorsal bundles 
may contain either hair or needle setm, or both; the numbers of 
each in a bundle, the length of the hair setce, and whether or not 
they are perfectly smooth, the length and shape of the needles, 
the position of the nodulus, and especially the characters of the 
tip, for which the use of the oil immersion lens is necessary, are 
the chief points to be observed. Occasionally fan-shaped or 
pectinate setm are met with. Penial setsa are important, if 
present. 

The size, shape, and other characters of the coelomic corpuscles 
(if present) in the Naididm and Eiichytraeidm; ,^he shape of the 
cerebral ganglion ; the presence or absence of a stomachal dila¬ 
tation of the alimentary tube; the characters of the various 
organs which have been termed prostates ; the length and dis¬ 
position of the vas deferens, and the characters of the atrium (the 
terminal dilated portion of the male apparatus) are examples of 
the points that requii'e to be observed. Other features may 
deserve note in certain faniilievS or genera—the colour of the 
oil-like globules in the integument of the ^olosomatidae; the 
distribution of the so-called copulatory glands which surround 
the ventral nerve cord in certain Enchytrmidm; the length, 
relatively to the thickness, of the peculiar cylindrical male 
funnels in this family; the presence and characters of the penial 
bulb in a number of Enchytrmid genera; the segment in which 
the dorsal vessel begins in this family ; the presence or absence 
of head-pores, the proportions of the anteseptal and postseptal 
parts of the nephridia, and the origin and direction of the nepK- 
ri^ial duct in the same worms; the segments in which the peculiar 
“*ch/le-cell8” occur in the genus Fridericiu] the presence or 
absence of snpraintestinal, subintestinal, and integumentary 
vessels in the Tubificidae; the presence of gills in certain genera; 
the characters of the penis, and of the chitinous penis-sheath in 
certain genera of Tubificids; the occurrence of spermatophores, 
etc. 
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INTBODtrOTION. 

„ 9”®, P®’"* *? importance in the JiolosomatidaB and 

^aiduife. Ttiese families reproduce themselves principally by 
liesion; a “ budding zone” is first produced-in other words, a 
number of new segments are formed at some point in the animal’s 
body, and fission takes place through this zone of newly pro- 
literated segments, in such a way that some of them form the tail 
end ot the anterior animal, and the rest the head of the posterior 
Ihe nuinber of the segments in front of the budding zone (i. 
the number of segments of the original animal which enter into 
the body of the anterior daughter animal) is denoted by n: it is 
constant for a number of species of Mosomu and oLtogaster, 

Naiclidr* species of 

But systematic descriptions of the Microdrili are much less 
uniform in type than those of the earthworms, and the characters 
wfiich arc used for purposes of discrimination vary so much 
in the different families and genera that they can scarcely be 
learnt, except from a perusal of the descriptions themselves. * 

THE aEOGRAPHICAL DISTRIBUTION OP 
INDIAN OLIGOCHIETA. 

The regional division of India adopted below for the Oligochieta 
18 largely similar to that employed by Dr. Annandale in the volume 
of the preserU series which deals with Freshwater Sponges, 
Hydroids and Polyzoa. Dr. Aiinandale’s division takes Blaiiford’s 
ptivsiographical regions ns its basis. Mine differs from Anuandale’s 
raainlv in recognising a southern region (very distinct as regards 
the Ohgochffite fauna), which comprises the narrower southern 
end ot the peninsula, below the level of Goa and south of the 
ioth pamllel, from the eastern to the western shore; the Malabar 
(here called the Western) region and main Peninsular area are 
corresponding y reduced. It may be noted that the limits of these 
areas do not always correspond exactly with those of the political 
divisions whose names are used in defining them; thus I have 
placed Eangamati, which belongs politically to Bengal, in the 
Burma Region rather than in the Indo-Gangetic Plain 
As in Dr. Annandale’s lists, varieties are ignored, as not having 
a geographical significance. ^ 

1. NORTH-WESTEEN TERRITORY.* 

(The drainage system of ihe Indus, so far as comprised in the 
pains of India; the Punjab, N.-W. Erontier Province, N. Eai- 
put ana, Sind.) v ^ 

^OLOSOMATIDuE. 

^olosoma kasbyapi (Lahore). 

.iEoIosoma viride (Lahore). 




^ For the significance of Roman and Italic type in the following lists, cf. p! 25. 
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NaIDIDjE. 

Chsetogaster bongalensis (Peshawar; Nawshera; Gurdaspur 
Dist.). 

Chaetogaster laiigi (Lahore). 

Chietogaster orieiitalis (Lahore). 

JVais communis (Lahore; Peshawar). 

Nais Paraguayensis (Lahore). 

Nais ravieijsis (Lahore). 

Naidium ininutum (Lahore). 

PrisHna longiseta (Lahore). 

Pristina oequiseta (Lahore). 

Eranchiodrilus hortensis (Lahore). 

Htemonais laurentii (Lahore). 

Slavina appendiculaia (Lahore). 

Stylaris lacustris (La)iore). 

Lero limosa (Lahore). 

Aiilophorus furcatus (Lahore). 

Tubifioida'. 

Liiunodrilus socialis (Lahore). 

Branchiura sowerbyi (Lahore). 

ENCHYTRjEIDiE. 

Pridericia bulbosa (Lahore). 

Enchytrsriis harurami (Lahore). 

Megascolecid^e. 

Micro&colex phosphoreus (Peshawar). 

Megascolex mauritii (Lahore ; Kapurthala^. 

Pheretiiua elongata (Karachi). 

Pheretiina liawayana (Lahore). 

Pheretima heterodueta (Lahore ; Peshau ar). 

Pheretima houlleti (Eawal Pindi). 

Pheretima posthuma (widely spretid). 

Octochsetus fermori (Hoshiarpur). 

Eutyphoens ibrahimi (Kapurthala). 

Eutyphoeus incouimodus (Ambala; Kavval Pindi; Hoshiarpur 
Dist.). 

Eutyphoeus waltoni (Hoshiarpur Dist.). 

Eutyphoeus mohammedi (llawal Pindi). 

Ocnerodrilus occidentnlis (Bawal Pindi; ]N|ardan). 

LUMBRICIDiE. 

Helodrilus caliginosus (widely spread). 

Helodrilus parvus (widely spread). 

2. WESTERN HIIVIALAYAN REGION. 

(Prom Hazara to tlie border of Nepal, including Kashmir.) 
NAIDIDiE. 

Chaetogaster Irmnsei (Naini Tal). 

Nais communis (Kasauli). 
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Slavina montana (Bhini Tal). 

Stylaria keinpi (Bhim Tal). 

Aulopborus tonkinensis (Bhim Tal). 

Mon ILIG A SXKII) JE. 

Drawifla japonica (Murree; *? Simla). 

Drawida uepalensis (Dehra Dun).. 

MEOASCOLECIDiE. 

Pheretiimi havvaya’ia (Dehra Dun; Garhvval). 

Pheretima heterochaata (Simla; Naini Tal). 

Pliereti!i)a houlleti (Dehra Dun; Bhim Tal). 

Pheretima posthuma (Dehra Dun). 

Peribnyx bainii (Simla). 

Perionyx excavatus (Dehra Duu; Kumaon Dist.; Simla 
Dist.). 

Perionyx vainiamis (Kumaon Dist.). 

Perionyx sinilaensis (Simla). 

Dctochsptus fermori (Kasauli). 

Eiityplmus amxandalei (Kumaon Dist.). 

Eutyphceus masoni (Dehra Dun). 

Eatyphceus xiainianus (Naini Tal). 

Eiityphccus orientalis (Dehra Dun). 

Euryphoeus waltoni (Dehra Dun). 

Eudichogaster parvus (Dehra Dun). 

Lumbiiicid;e. 

Helodrilus caliginosus (Kashmir; Gilgit; Simla; Naini Tal). 
Helodnlus c^nstrictus (Simla Hills). 

Helodrilus eiseni (Naini Tal; Painsur). 

Helodrilus fcetidus (Simla). 

Helodrilus hempi (Simla). 

HelodHlus mariensis (Murree). 

Helodrilus parvus (Kashmir; Simla Hills ; Naini Tal). 
Helodnlus prashadi (Kashmir). 

Helodrilus roseus (Kashmir). 

Helodrilus riibidus (Naini Tal; Simla). 

Octolasium lacteum (Simla Hills). 

3. NORTH-EASTERN FRONTIER REGION. 

(Nepal and eastwards, including Assam.) 

TUBmOIDAC. 

Branchiura sowerbyi (Manipur). 

Bothrioneurum iris (Kurseong). 

ENCnYTR^aill).®. j 

Fridericia carmichaeli (Darjiling Dist.). 

MoNI filG ASTRID yE. 

Dratvida decoiircyi (Abor). 

Drawida keinpi (Abor), 
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Drawida nepalensis (Nepal). 

Drawida peiUieidus (Abor). 

Drawida rosea (Cherrapunji). 

Drawida rotangana (Abor). 

MlSGASCOLECIDiE. 

Phitellus ahorensis (Abor). 

Plutellus sikJcimensis (Darjiling Dist.). 

Megascolides hergtheili (Darjiling Dist.). 

Noioscolex oneili (Abor, Darjiling Dist.). 

Noioscolex steiuarti (Abor). 

JSfoioscolex striatus (Abor). 

Megascolex dubius (Kurseoing). 

Megascolex horai (Cherrapunji). . ^ 

Pheretiina liawayaiia (Kui-seong ; Nepal; Manipur). 
Plieretiina heteroch{eta (widely.spread). 

Pheretima houlleti (Cherrapunji). 

Pljeretiina lignicola (Dibrugarh). 

Perionijx alatus (Darjiling Dist.). 

Perionyx annandalei (Darjiling Dist.; Cherrapunji). 
Perionyx anmdatus (Abor). 

Perionyx depressus (Abor). 

Perionyx excavatiis (widely spread). 

Perionyx fossus (Shillong). 

Perionyx foveatus (Abor). 

Perionyx gravelyi (Darjiling Dist.). 

Perionyx 'heterocJicetus (Darjiling Dist.). 

Permiyx himalayanns (Darjiling Dist.). 

Perionyx inornatus (Darjiling Dist.). 

Perionyx kempi (Abor). 

Perionyx koboensis (Abor). 

Perionyx m'intoshi (Nepal). 

Perionyx rnodestus (Cherrapunji). 

Perionyx nanus (Darjiling Dist.). 

Perionyx pallidas (Darjiling Dist.). 

Perionyx pincerna (Darjiling Dist.). 

Perionyxpokhrianus (Darjiling Dist.). 

Perionyx pulvitiatas (Darjiling Dist.). 

Perionyx rimatus (Darjiling Dist.). 

Perionyx shillongensis (Shillong). 

Perionyx sikkimensis (Darjiling Dist.). 

Perionyx'turaensis (Garo Hills). 

Perionyx variegatus (Darjiling Dist.). 

OctochcBtus liodijarti (Nepal). 

EuUjphveus ahorianus (Abor). 

Eutyphoeus gammiei {Qraxo ll'ills; Abor; Darjiling Dist.). 
Eiityphoeus manipnrensis (Manipur). 

Eutyphoeus nepahnsis (Nepal). 

Eutyphoeiis pharpingianus (Nepal). 

Eutyphceus turaensis (Garo Hills). 

Dichogaster crax'ii (Darjiling Dist.). 
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LUMBRlOIDul*;. 

Helodriliis const-rictus (Darjiling Dist.). 

Helodrilus I’oetidus (Darjiling Dist.). 

Helodriliis rubidus (Darjiling Dist.). 

4. INDO-GANGETIC PLAIN. 

(United Provinces, Bihar, Bengal.) 

^OLOSOMATlDiE. 
iEolosoma bengalense (Calcutta). 

Naidid.e. 

Chsetogaster bengalensis (Calcutta). 

ClisDtogaster spongillse (Calcutta), 

Nais communis (Agra). 

Nais elinguis (Calcutta). 

Hais obtusa (Lucknow; Calcutta). 

Nais paraguayensis (Calcutta; Sirsiah). 

Nais pectinata (Agra). 

Pristina longiseta (Calcutta). 

Pristina sequiseta (Calcutta; Allahabad). 

Pristina proboscidea (Calcutta). 

Branchiodrilus hortensis (Agra). 

Haemonais laurentii (Agra). 

Slavina appendiculata (Alipur). 

Stylaria lacustris (Calcutta). 

Dero liinosa (xigra). 

Aulophorus tonkinensis (Calcutta; Lucknow). 

TuBirioiDif:. 

Limnodrilus socialis (Calcutta). 

Branchiura sovverbyi (Calcutta, Lucknow, Agra). 

Monihoastrid^. 

Drawiila jalpaigiirensis { JaJpaiguri). 

Drawida nepalensis (Kierpur). 

Megascolecid^. 

Megascolex inauritii (widely spread). 

PherethncL alexandri (Calcutta). 

Pheretima c^nomala (Calcutta). 

Pheretima hawayana (Bindra Ban). 

Pheretima heterochacta ( Siliguri). 

Pheretima houlleti (Calcutta; Eaniganj; Allahabad). 
Pheretima posthuma (widely spread). 

Perionyx excavatus (Calcutta; Sibpur; Eajshahi; Pilibhit 
Dist,). o i 

Perionyx fulviis (Calcutta). 

Perionyx m^inioshi (Sibpur). 

Octochcetus beatrix (Calcutta). 
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Octochaotus fermori (Bauigauj; Sabaranpur). 

EtUt/phoeus bishambari (Pusa). 

Eutyphcaus comillahnus (Coinillah). 

Eutypham yammiei (Coniillali). 

Eutyphceus iucommodus (widely spread). 

EiUyphcem masoni E;ajshahi; Sirsiah; Bara Banki; 

Btisti Dist.). 

Eutyphceus mohammedi (Allahabad). 

Eutyjyhc&us nicholsoni (widely spread). . 

Eutyphceus orientalis (Calcutta). 

Eutyphceus pcdvai (Pusa), 

Eutyphceus quadripapillatus (Calcutta; Saragbat; Sirsiah). 
Eutyphceus scutarius (Comillah). 

Eutyphceus waltoni (widely spread). 

MnmieUii bishambai'i (Saharaupur). 

Euclichoyaster benyalensis (Calcutta ; Raj Mahal). 

Dichogaster bolaid (Calcutta). 

Dichogaster modiglianii (Calcutta). 

LUMBEICIDiE. 

Clyphidrilus papillatus (Lucknow). 

Qlyphidnlus tuberosus (Jalpaiguri). 
ffelodrilus indicus (Calcutta). 

5. BURMA. 

(Including the Andamans and Nicobars.) 

KAIDIDiE. 

Chaetogaster annandalei (Inle L.). 

Chaeto^^aster bengalensis (Inle L.). 

Chaetogaster limnaii ? (Inle L.). 

TUBIFIOIDiE. 

Brauchiura sowerbyi (Inle L., Kaung-Daing). 

Moniligasteid^. 

Besmogastei' dorice (Meteleo). 

Eupolyyaster hrowni (S. Shan Hills). 

Drawida barwelli (Padaung List.). 

Dravvida burchardi (Andamans). 

Drawida affirm (Ranganiati). 

Drawida hodgarti (Rangamati). 

Drawida nepalensis (Rangamati). 

Drawida papitlifer (Rangamati). 

Drawida ranyamatiana (Rangamati). 

MEGASCOLECIDiE. 

Woodwardia buricilli (W. Akyab Dist.). 

Megascolex inaurilii (Mandalay ; Andamans). 

Pheretrma andarhanerisis (Andamans). 
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Pheretima andersoni (Amherst). 

Pheretima hirmanica (Bliamo). 

Pheretima houmei (Oheba Dist.). 

Pheretima carinensis (Cheba Dist.). 

Pheretima fece {Amh^vsi Dist.). 

Pheretima hawayaiia (Eangamati). 

Pheretima heterochseta (Eangamati ; N. Shan States). 
Pheretima houlleti (Pegu Dist.). 

Pheretim^ lignicoja (Lower Burma). 

Pheretima osmastoni (Andamans). 

Pheretima peguana (Eangoon). 

Pheretima suctoria (Andamans). 

Perionyx arboricola (Cheba Dist.). 

Perionyx excavatus (widely spread). 

Perionyx fulvus (Inle L,). 

Perionyx m^mtoshi (Altyah). 

Eutyphoeus foveatm (Eangoon). 

Eiityphceus gigas (Eangamati). 

Eudichogaster chittagongensis (Eangamati). 

Dichogaater bolaui (Eangamati). 

Ocnerodrilus occidentalis (Andamans). 

Lumbricidje. 

Pontoscolex corethrurus (Andamans). 

Glyphidrilus papillatus (Cheba Dist.). 

Helodrilus foetidus (Nicobar Is.). 

Lumbricus rnbellus (Nicobar Is.). 

6. MAIN PENINSQLAE AEEA. 

(Including S, Eajputana and the Central India Agency.) 
Naidid.e. 

Nais gwaliorensis (Gwalior). 

Naia paraguayensis (Gwalior; Paclimarhi; Saugor ; Barkuda). 
Nais pectinata (Gwalior). 

Pristina longiseta (Gwalior). 

Tubiexcidjb. 

Monopylephorus parvus (Chilka L.), 

Aiilodri 1 us^remex (Burhanpur). 

ENCHYTRiElDjE. 

Enchytrseus barkudensis (Chilka L.). 

MoNIIiIGASTRIDJE. 

Drawida willsi (Bilaspur ; fiyderabad). 

Megascolecid^. 

Pontodrilus bermudensis (Chilka L.). 

Megascolides annandaUi (Godaveri Dist.). 
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Megascolex mauritii (widely spread). 

Pheretima biciiicta (Hyderabad). 

Pheretima eloiigata (Hyderabad), 

Pheretima iiawayana (IJdaipur). 

Pheretima posthuma (Ajmere ; Udaipur ; Gwalior). 
Perionyx sansibarieus ( Khandwa, Kala Kuiid). 
Octochcetas harkxulensis (Chilka L.). 

Octochfetus fermori (Gwalior). 

OciocliCBtm paliensis (Bina ; Palia ; Indore). 
Octochcetm philloUi (Hyderabad), 

OctochcBlus surensis (Siir L.; Barkul). 

Eutvphceus waltoiii (Gwalioi'). 

Mamiella pachpaharensis {S. Eajputana). 
Eudicliogaster asliworthi (widely spread), 
Eudichoggster (Chilka L.). 

Eudichogaster bengalensis (Jubbulpore ; Cuttack). 
Eudicliogaster faleifer (Jubbulpore ; Saugor). 
Eudicliogaster prashadi (numerous localities). 
Eudicliogaster pustUus (Saugor). 

Dichogas^er bolaui (E. Eajputana). 

Ocnerodrilus occidental is (Kotah). 

Lumbetcju^. 

Pontoseolex oorethrurus (Hyderabad). 

Ghjpliidrilus tuberosus (Cuttack). 

Oriocirilus lacuum (Chilka L.). 

Helodrilus caliginosiis (Mt. Abu). 

Helodriliis parvus (Partabgarh ; S. Rajputapa). 

7. SOUTHERN REGION. 

(S. of Latitude 16°.) 

NAIDIDyE. 

Nais communis (Travancore). 

Nais pectinata (Travancore). 

Naidiuni breviseta (Madras). 

Pristina longiseta (Travancore). 

Branchiodrilus seinperi (Madras). 

Brancliiodrilus menoni (Madras). 

TUBIFlCIDiE. 

Branchiura sowerbyi (Madras). 

Tubifex tubifex (Nilgiris). 

MoNILIG ASTRIDE. 

Moniligaster deshayesi (Cochin ; Travancore), 
Momligasterperrieri (Travancore: Palni Hills). 
Drawida annandalei (Tanjore). 

Drawida barvvblli (Travancore). 
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Draivida hrunnea (Cochin). 

Drawida chalakudiana (Cochin). 

JDrawida chlonna (Nilgiris). 

,,, Drawida elegans (Coorg). 

Drawida fakir (Ariunanallur). 

Draivida ghatensis (Travancore ; Cochin). 
Draivida grandis (Niigiris). 

Drawida nmtthaii (Calicut). 

Drawida ifiinuta ({^aleni). 

Drawida modesta (Coorg). 

Drawida naduvatamensis (Nilgiris). 
Draivida nilamburensis (Nilairibur). 
Drawida parade,va. (Coorg). 

Drawida parambiJadaniana (Cochin). 
Drawida parva (Nilgiris). 

Drawida pellucicla (Nilgiris; Travancore). 
Drawida ramnadana (Madura Dist,). 
Drawida rohusta (Nilgiris). 

Drawida sapphirinaoides (Nilgiris). 
Drawida scandens (Mysore, Coorg). 
Drawkla shuidcarai (C. Comorin). 

Drawida somavarpatana (Coorg). 

Drawida sulcata (Nilgiris). 

Drawida travancorensis (Travancore). 
Drawida uniqua (Nilgiris). 

Meg^vscoleoidje. 

Plutellus aq\i,atili$ (Nilgiris). 

PluteUus dubarieusis (Coorg). 

Plutellus indicus (Palni Hills). 

Plutellus palnieusis (Palni Hills). 

Plutellus timidus (Muvtittupuzha). 
Pon'odrihis bermudensis (Ennur). 
Woodwardia hastatus (Cochin). 

Spenceriella duodecimalis (Palni Hills), 
Comarodrilus gravelyi (Cochin), 

Megascolides cochinensis (Cocbin). 

‘f Megascolides duodecimalis (Cochin). 
Megascolides pilatus (Cocldn). 

Noioscolexpmmxidianus (Travancore), 
Notoscolea? scutarius (Palni Hills). 
Notoscolex tenmalai (Travancore). 
Megascolex cochinensis (Cochin). 

Megascolex curgensis (Coorg). 

Megascolex eunephrus (IVavtvpcore). 
Megascolex Jilictseta (Cochin). 

Megasrolex hendersoni (Palni Hills). 
Megascolex imperatrix (Nilgiris). 
Megascolex insignis (Tra>'ancore ; Cochin). 
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Megascolex Tcavalaianus (Cochin). 

Megascole-x Iconkanenm (Travancore; Cochin ; 
S. Malabar Coast). 

Megascolex mauritii (numerous localities). 

Megascolex pJieretima (Coorg). 

Megascolex poly theca (Cochin). 

Megascolex pamilio (Travancore). 

Megascolex ratus (Travancore; Coorloon). 

Megascolex sylvicola (Paliii Hills). 

Megascolex travancorensis (Travancore). 

Megascolex trivandranus (Travancore). 

Megascolex vilpattiensis (Pnlni Hills). 

Pheretima bicincta (Travancore). 

Phereihna burliareyisis (Nilgiris). 

Pheretima elongata (Coorg). 

Pheretima heterocbeeta (Nilgiris; Palnis). 

Pheretima hoiilleti (widely spread). 

Pheretima iravancorensis (Travancore). 

Pheretima trivandrana (Travancore). 

Biporochmta pellucida (? locality). 

Perionyx mysorensis (Mysore). 

Perionyx saltans (Nilgiris). 

Perionyx sansibaricus (Nilgiris ; Palnis). 

Howascolex hidens (Mysore). 

Howascolex corethrurus (Mysore, Coorg). 

Howascolex marJcaraensis (Coorg). 

Eamiella heterochceia (Coorg). 

Octochcetus aitlceni (Travancore). : 

OctochoBtus fennori (Karaluilam), 

Octochcetus maindroni (Weyra Kariir ; S. Arcot). 
Octochcetus pattoni (Madras). 

Octochcetuspitinyi (Travancore; Mangalore). 
Octochcetus thurstoni (Mtidras). 

Hichogaster nfftnis (Travancore). 

Dichogaster bolaui (Travancore; Cochin). 
Hichogaster malayana (Travancore). 

Dichogaster curgensis (Coorg). 

Dichogaster iravancorensis (Travancore). 
Ocnerodrilus occidentalis (Travancore). 

Curgia narayani (Coorg). 

Eucirilus eugeniae(Travancore?). 

Oordiodrilus iravancorensis (Travancore). 

Lumbeicid.®. 

Pontoscolex corethrurus (vudely spread). 
Glyphidrilus annanclalei (numerous locralities). 
Helodrilus foetidus (Travancore; Nilgiris; Palnis). 
Helodrilus caliginosus (Nilgiris). 

Helodrilus constrictus (Nilgiris). 
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, 8 . WESTERN REGION. 

(Goa to Cutch, the Ghats to the Se;i.) 
Naioim. 

ChsDtogaster bengalensis (Satam). 

Chwtogaster spongillae (Khandala). 

Nais cotninunis (KhaiiclaJa). 

Pristina longiseta (^ 6010 bay). 

Aulophorus furcatus (Bombay; Khed). 

Enchyth^eid^. 

Enchytraous indicus (Bombay). 

Moniligasteid^. 

Dravvida barwelli (Bombay). 

Drawlda kanarenais (N. Kanara). 

Megascolecjd^. 

Pontodrilus bermudenns (Bombay ; Pambnn ; Goa). 
Megascolides jyrashadi (W. Ghats). 

Megascolex konkanensis (N. Konhan ; Bombay). 
Megascolex mauritii (widely spread). 

Megascolex trilohatus (Baroda). 

Pheretima elongata (Bombay). 

Pheretima hawayana (Bombay). 

Pheretima houlleti (Bombay). 

Pheretima ligjiicola (Bombay). 

Phei’etima posthuma (Bumlmy; Baroda). 

Pheretima suctoria (Boiribay). 

Perionyx excavatus (Castle Rock). 

Penonyx millardi (Bombay ; Igatpiiri). 

Perionyx minimus (Belganm). 

Perionyx jmllus (Belgaum). 

Perionyx sansibarictis (numerous localities). 
Erythrceodrilus suctorius (Goa). 

Eryilirceodrilus inornatns (Castle Rock). 

Erythrceodrilus kemjpi (Castle Rock ; Bombay). 
Erythrceodrilus kinneari (Castle Rock). 

Erythrceodrilus anomalus (Belgaum). 

Octochsetus beatrix (Br.roda; Bombay). 

Octochcetus castellanus (Castle Rock). 

OctochaBtus fermori (widely distributed). 

Octochcetus guneshce (Castle Rork ; Poona). 

Octochcetus montanus (Mahabl^hwar). 

Octochcetus paliensis (Poona). 

Octochcetusprashadi ^Kalyan ; Mahableshwnr). 
Eutypfioeus waltoni (Baroda; Ahmedabad ; Navli). 
Pa^niella pallida (Panchgani; Mahableshvvar). 
Exidichogaster ashworthi (Nasik). 
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Eudicliogaster harodensis (Baroda). 

Eudichogaster indicus (Bombay), 

Eudichogaster mullani (Bombay). 

Ehidichogasier poomnsis (Poona). 

Eudichogaster prashadi (Poona ; Surat). 

Eudichogaster trichochcetus (Bombay ; Palcbar). 
Dichogaster affinis (Bombay ; Baroda). 

Dichogaster bolaui (several localities). 

Ocnerodrilus occidentalie (Bombay). 

Lumbbicibje. 

Pontoscolex corethrurus (Bombay ; Poona ; Ahmedabad), 
9. CEYLON. 

^OLOSOMATIBiE. 

AEolosoma ternarium (Galle). 

Naibib-e. 

Dero zeylanica (Kandy). 

Aulopborus oxycephalus (Galle; interior). 

Aulophorus michaelseni (Kandy). 

Tubifioibje. 

Limnodrilus socialis (Kandy). 

Phreobrilib.®. 

Pbreodriliis zeylanicus (Nuwara Eliya). 

Moniligasteibje. 

Draivida friderici (Trincomali). 

Drawida pellucida (several localities). 

MEGASCOLEOIDiE. 

Phitellus halyi (Colombo). 

Plutellus singhalensis (Nuwara Eliya). 

Pontodriius bermudensis (Belligamme). 

Poniodriliis agnesce (Nuwara Eliya; Horton Plains). 
Woodwardia sarasinorum (Peradeniya ?). 

Woodwardia uzeli (Peradeniya ; Ayissavela). 

ISfotoscolex ceylaneyisis (Nuwara Eliya). 

Notoscolex crassicystis (Nuwara Eliya). 

Notoscolex damhullaensis (N. Ceylon). 

Notoscohx decijneus (numerous localities). 

Notoscolex gravelyi (Kandy). 

Notoscolex jacicsoni (Nuwara Eliya ; Trincomali). 
Notoscolex hraepelini (Central (3eylon), 

Notoscolex termiticola (Peradeniya). 

Notoscolex trincomaliensis (N. Ceylon). 

Megascolex acanthodriloides (Peradeniya). 

Megascolex addmi (Adam’s Peak). 
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MegascoUco hifoveatus (Patfcipola; Horton Plains) 

Megaseolex brachyoyclus (Adam’s Peak). 
mgascolex cmrvleus (Peradeniya; Kandy ; Nuwara Eliya) 
Megasco^v campester (Horton Plains). ^ 

Megascolesc ceylonicm (locality ?). 

(Avi8sa;ela; Kandy; Peradeniya 

M^ctscoUx ^herichi (Peradeniya; Horton Plains) 
MegascoUxfunu (Kandy). ' 

Megascolex hortonensu (Horton Plains). 

• Megascohx irmgnis (Panadhure). 

Mtgaseolex Jcempi (Horton Plains). 

Mpgscolex Uucocyclus (Nuwara Eliya ; Kandy) 

Megaacolex longheta (Nuwara Eliva; Kandy). 

Megaacolex lorenzi (Peradeniya; Kandy). 

Megaacolex mauritii (widely spread). 

Jifaguscolex THultispinus (Peradeniya) 

Megaacolex nureliyemis (Nuwara Eliya ; Horton Plains) 

MegaaeoUx paUtpolemais (VMnola,). 

Megascolexpharetmius (Kandy). 

Megascolecv quinius (Pattipola). 

(Trincomali; Kaniya; Mahavali 

Megaacolex aehmardce (Adam’s Peak). 

Megaacolex sextus (Pattipola). '' 

Megaacolex ainghalensia (Nuwara Eliya) 

Megaacolex apectahilis{Yvi\\Q\\a.). ’ 

Megaacolex tfmpletoniamia (Colombo). 

Megasc.olex willeyi (Labugama). 

Megaacolex zygoehoetm (Ratnapura). 

Pheretima elongata (Panadhure ; Kandy) 

Pheretinia hawayana (Pattipola). 

Pheretima heterochmta (Adam’s Peak ; prob. Peradeniya') 
Pheretima houlleti (Peradeniya ; Colombo) 

Iberetima taprobanae (Peradeniya). 

Penonyx ceylanensts (Peradeniya ; Point de Galle). 

Perionyx excavatus (Kandy; Peradeniya). 
xenonyx pofytlieca (Peraden iya). 

Dichogaster affinis (Peradeniya ; Anuradhapura) 

Gichogaster parva (Peradeniya). 

Eichogaster saliens (Peradeniya). 

Nematogenia panamaensis (Peradeniya) 

Ocnerodrilus occideutalis (Panadhure). 

Eudrilus eugeniae (widely spread). 

LTrMBBIClD.aE, 

Pontoscolex corethrurus (widely spread). 
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The difference of type in the above lists indicates the different 
values of the various species for Zoogeography; italic type 
signifies that the species has to be taken account of, ordinary type 
that it may be neglected, in zoogeographic«al discussions. This 
difference of value depends on the following considerations. 

The Oligocheeta may be divided into three biological groups*— 
limnic, littoral, and terrestrial, each with its distinctive modes of 
spreading. 

Limnic forms have a great diversity of means of dispersal. 
They may spread directly thoughoiit a river system, through all 
the canals and into all the tanks and reservoirs supplied from it. 
Their cocoons are easily transported in the mud which adheres 
to the feet of wading birds ; some forms are known to encyst, and 
hence may be transported in this manner even in the adult state. 
An Enchytrmid has been found frozen in a block of ice, and 
recovered (Beddard, 30). 

As a consequence the same genera—sometimes the same species 
even—are found in widely distant places. The case is similar to 
that of the Botifera and Protozoa, of vvliieb the same genera and 
species are found in ponds and streams all over the world. There 
appears to be but one genus, Branchiodrilug, of the limnic 
Oligochmta which is peculiar to India, while a number of species 
are found both in England at)d India, or in Europe and India 
(species of Nais^ Ohoetoffaster^ Dero^ Aulophorus^ Pristina, etc.). 

Littoral forms live on the shore, exposed at times to submersion 
in salt water. Like the last group, these have a wide distri¬ 
bution ; being, unlike earthworms in general, immune to salt 
water, they can be transported in masses of seaw’eed ; or more 
commonly their cocoons are so transported, entangled in masses 
of weed or other detritus. Not only can they take possession 
of a whole coast, and spread along the shore-line, but they may 
in this way travel over sea for long distances. The most note¬ 
worthy genus is Pontodrilus, which occurs along the coasts of 
India, and has a circummundane distribution. 

Terrestrial forms constitute the bulk of the Oligoehseta. Here 
the means of spreading are more limited; for the most part 
earthworms are dependent on their own activities for reaching 
new regions, and hence their wanderings must be very slow. 
According to Michaelsen, wwins which are found outside their 
burrows apparently wandering about have for tho most part been 
obliged to leave their homes by illness, or by unfavourable con¬ 
ditions such as the flooding of the buiTOws; many worms, if 
extracted from their holes, are unable to make new ones, and 
must die. Some, however, certainly possess the power of active 
wandering, as is shown by the numbers sometimes found under 
heaps of manure. But it is obvious that the peopling of a 
territory by earthworms through their ow^n exertions can only 
be very slow. 

Not only so, but they are Jlimited in their wanderings by 
desert tracts—some degree of moisture in the soil is essential. 
Snow-covered mountain ranges are another obstruction. And 
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especially the sea liiuita theui, the majority of earthworms being 
quite unable to puss even a narrow arm of salt water. 

We have to recognize, however, that not all the terrestrial 
foyuis are so strictly limited in their means of dispersal as the 
above would imply. A tree-trunk floating down stream, or 
earth between the hoofs of cattle, may transport worms or their 
cocoons. More important is the part that man has played; 
Lumbricids, natives of Europe, have been introduced all over the 
world along trade roi^ites ; in W. Australia they are almost the 
only earthworms to be found near the towns ;; the indijjenous 
fauna is to be sought in the remoter parts of the country. One of 
the commonest worms of the Punjab is Ilelodrilus caliginosus ; 
certain rpecies of Fheretima have been carried round the globe, 
far from the region where the genus is endemic. Small worms 
are more likely to be carried in this way than larger ones; and 
small species of JJicliogaster, an African genus, are common 
' throughout the Malay Archipelago, and not rare in India. 
Botanical Gardens are obviously likely to be centres of dispersal 
for such introduced species in a new country. Eecords at Kew 
and Hamburg leave no doubt of the reality and abundance of 
these transfers through the agency of man. 

There are also, of course, differences in the powers of the 
worms themselves. Some species seem to be able to travel more 
widely than others, and more quickly, and to adapt themselves 
to new surroundings and establish themselves more easily; and 
it may thus happen that a species spreads over a large region 
quite apart from human interference. It is not always possible 
to distinguish between these cases and those of introduction by 
man; and Michnelsen has adopted the name peregrine for the 
widely wandering species, whether they owe their diffusion to 
man’s agency or to their own unaided powers. 

For the purposes of Zoogeography, the distribution of fresh¬ 
water and littoral forms is of little or no importance; and the 
same holds for the peregrine forms among the terrestrial group. 
It is these whose names are printed in ordinary type in the fore- 
goinglists; while the names of those earthworms (in the strict 
sense) which have a definite and limited range, and which are 
l^herefoi’e of importance in discussions of the place of origin and 
past hist ory of genera or larger groups, and in drawing conclusions 
as to the form^' distribution of land and water, are printed in 
italics. The distinction of type does not coincide with that 
between endemic and non-endemic forms (since a number of 
freshwater species are endemic, found only in a limited district), 
it only indicates zoogeographical value. 

Considering now the chief characters of the several I’egions,*'as 
brought out in the tables, the North-western Territory strikes the 
eye at once as being particularly poor in earthworms, and 
especially in indigenous earthworms. Of these there is but 
one—a species of Eutyphoeus —that has any claims to be con¬ 
sidered ; its locality (Kapurthala) represents the westery limit 
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of the liome of the genua, which is practically confined to the 
Indo-Gangetic Plain and the two Himalayan regions. The large 
number of Naidida^ in the IS'orth-Western Territory—nearly all 
from Lahore—is merely due to the fact that my own studies 
were carried out there. 

The Eastern portion of the Western Himalayan E-egion forms 
part of tlie endemic area of the genera Perionyx and Eutyplmm, ^ 
Helodrilus maHensis^ IL prashadi, and H, kempi nuiy perhaps 
represent outposts of the Lumbricinse—a ^ Palmarctic group 
advancing from the North-West; but the numerous other 
Lumbricid® are all well-known peregrine forms. A peregrine 
Moiiiligastrid (^Drutvida japOThicct)^ and one (D, nepcilensis) which 
is peregrine in some degree, are curious members of the fLuna. 

The area of distribution of the large Moniligastrid genus 
Drawida is discontinuous, one portion being in the North-East 
Frontier and neighbouring part of the Burma regions, the other 
the main home of the genus—in the South. The North-East 
Frontier Itegion is one of the most interesting of the Indian 
areas, since it harbours indigenous species of several of the more 
primitive Megascolecine genera,—of Plutellxis^ Meyasc^lides^ 
Notoscolex, as well as two species of Megascolex, The meaning to 
be attached to these facts of distribution is not in all cases clear; 
it may mean that these genera, evolved outside India, entered 
round the head of the Bay of Bengal, and have lett colonies 
behind them in their passage over this region; but in the case 
of MegascoUx at any rate it probably means sin independent 
evolution, nearly 1500 miles away from the main home of ihe 
genus, of isolated species with the morphological characters of 
Megascolex, The North-East Frontier is the great focus of 
evolution of species of Perio^iyx, and forms a part of the eiidennc 
home of Eutyphoem, 

The Indo-Gangetic Plain is the chief home of Eutyphoeix^, while 
at its eastern end it just includes the western edge of the 
Plureiima sivesn (two indigenous species at Calcutta). Curiously, 
it scarcely forms any part of the area of Ptrionyx (the two 
italicized species of Perionyx in the list are in some degree 
peregrine), which has evolved so luxuriantly in the neighbouring 
North-East Frontier Kegion ; or of that of Eudichogastet^ the' 
characteristic genus of the main Peninsular area. The single 
Lumhricine may (like H, mariensis^ prashadi, and» kenipi in the 
Western Himalayas) be an outpost of this powerful and 
advancing subfamily. One or two species of Drawida are also 
included. 

Burma is well wdthin the Pheretima region. A part of the 
separated northern home of Drawida is on its border, and two other 
genera’of Moniligastridae are represented each by a single species. 
Here again it is noteworthy that the area has scarcely been invaded 
by Periomjx from the North-Eastern Frontier Kegion (two 
of the three italicize^ species are the semiperegrine species of the 
Indo-Gangetic Plain); or by Eutyphoeus from the Indo-Gangetic 
Plain. It is likely that these genera are but recently evolved. 
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The Main Peninsular Area is by far the largest of the regions, 
yet notwithstanding its size it strikes the attention at once by 
the smallness of the number of recorded forms; only the sinail 
Western Himalayan Eegion has fewer; and only this and the 
North-Western Territory have fewer indigenous' forms. With 
the Western Eegion, it forms the borne of Eudichogaster, and 
.with the Western and Soutliern Eegions, of Ociochcetm. The 
only other indigenous species (one each of Megasoolides^ Eamiella 
and Qlyjohidrilus) occur near its borders. 

The Southern Eegion, though by no means one of the largest, 
has considerably more species, and more indigerrous species, 
than any other area. The indigenous species belong largely 
to the ^enus JDraxvida^ of which this region is vav excellence 
the home. But the more primitive Megascolecin^ (Flutellns, 
Woodwardia, SpenceHella, Gomarodrihis, Megctscolides and Noto- 
scolex) are well represented, and the region harboui-s a large 
number* of indigenous species of Megascolex, the pjrincipal genus 
of Ceylon. The two species of Perionyx represent an extension 
of the Western home of this genus, while the species of Octochcetus 
,loiu on to those of the main Peninsular area. It is curious, 
however, to find here indigenous species of Pheretima. l}icho- 
gaster travancorensis 1), curgensis are possibly not indigenous ; 
the genus has its home in Africa, but many species are widely 
peregrine, and it is very possible tliafc these two may yet be found 
to have their home elsewhere, and so to be only casual settlers in 
India. 

In Coorg and Mysore occur the Indian species of Ilotvascolex, 
as well as the oi9ly representative of the genus Our(/ia ; Michaelsen 
has shown that these two genera indicate a relationship of the 
fauna to that of Madagascar; and that this area possesses an 
earthworm fauna which has no immediately obvious relations to 
that of neighbouring regions; especially striking is tlie difference 
from Cochin and Travancore. The Southern is decidedly the 
most interesting of all the Indian regions. 

The Western Eegion forms part of the Eiidichogaster and 
Octochcetus areas, and comprises all the kriov\'n species of 
ErytJirceodrilus, It presents several problems ; there are several 
species ol Perionyx which are separated by the whole of the large 
niain Peninsular area from the eliief home of the genus in the 
North-Ea8tern'''Prontier Eegion ; a Megascolex, too (A/, trilohaitis)^ 
appears in isolation at a considerable distance from the chief 
home of the genus. The other indigenous Megascolex and the 
Brawida represent merely the northerly limits of the proper 
ffhomes of these genera. 

Ceylon, a very small regioii', has the second largest number 
both of total species and of indigenous species. But this is due 
entirely to the enormous number of species of Megascolex, and 
the fauna does not present the same interest as that of Southern 
India. It is to be noted that while Megascolex, the chief genus 
of Ceylon, is abundantly represented by endemic species in 
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Southex’n India, Draxoida^ the chief genus ot: Southern India, 
is almost unrepresented in Oeylon. As in Southern India, there 
are indigenous species of the more primitive Megascolecinae, 
especially of JSfotoscolex, Pontodrilus agneace and the two species 
of Perionyx present problems similar to those oE PeHonyx and 
Megascolex in the Western Eegion. 

The total numbers of species, and the luituber of species of 
indigenous earthworms, in the several regions may be tabulated 
as follows ;— ,, 

Region Total number of Number of species of 

species of Oligochoeta. indigenous earthworms. 


N.W. Territory ..., 

36 

1 

W. Himalayan Eegion. 

33 

11 ‘ 

N.E. Frontier . 

57 

43 

Indo-Gangetic Plain .. 

52 

18 

Burma ... 

41 

21 

Main Peninsular Area. 

36 

13 

Southern Eegion .... 

105 

78 

Westeim Eegion .... 

49 

25 

Ceylon . 

69 

47 


We have now to consider the extra-Indian geographical 
relations of the Indian genera of earthworms. The little that 
can be said about the Lumbricidse has been included above, 
and there fall to be discussed here the family Mouiligastridm, 
and the subfamilies Megascolecirife, Octochaetinss, and Diplo- 
cardiin® of the great family Megascolecidje. 

(a) The Megascolbcinje. 

Diplotrema, from which the subfamily takes its origin, is not 
represented in India ; it occurs in Queensland and New 
Caledonia. PliUellvs^ found in India in Ceylon, S. India, and 
the E. Himalayas, occurs in Australia and Tasmania, afid 
several species are found in the western part of North America. 
Megascolides (S. India, Western Eegion, and E. Himalayas) 
also occurs in Australia and Tasmania, and one species in 
western North America. Notoscolex (Ceylon ; also S. India and 
E. Himalayas) is found in Australia and New Zealand. Mega- 
scolex (in India almost exclusively in Ceylon and 8. India) occurs 
in Australia, Tasmania, the N. Island oE New Zealand, and 
NorEolk Island (between New Zealand and New Caledonia). 
Pheretima is a genus of which many members have wandered 
widely; its proper home, however, is S.E. Asia and the Malay 
Archipelago ; from Burma on the one side it reaches to Japan on 
the, other; one species is perhaps endemic in Queensland, and 
perhaps one in the Comoro Islands. Diporochoetay represented 
by one species only in India (probably in the South, the 
locality is not given^, is found principally outside India in 
Victoria and Tasmania, but also in Queensland, New Zealand, 
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and (one s})eeies) on the Chatham Islands (E. of JS^ew Zealand). 
Ftrionyx (E, Himalayas, Western Eegion, and a few species in 
other parts of’ India) occurs in Victoria, Tasmania, and the 
Auckland Islands, while one endemic species is found in Sumatra 
and Java. Woodwardia (Ceylon, 8, India, Burma) is found in 
Australia and Java. Oomarodrilus is purely Indian, the single 
,.8pecie8 being found in the extreme south. Spenceriella (S. India) 
occurs also in Victoria. 

It will be ^een that nearly the whole of the Indian genera (all 
except the small genus C'oma/*odn7ws)arerepresented in Australia; 
a nuntber are found also in New Zealand, a few in the islands 
near New Zealand, and a few in the islands of the Malay Archi¬ 
pelago.- 

The conclusion drawn by previous writers (see especially 
Michaelsen, 64, 58) from the occurrence of the parent geuus 
Diplotrema in Qiieenshmd is that the subfamily took its rise from 
somewhere iu this region, which is not very far from the centre 
of the area now inhabited by the subfamily. The descendants 
have travelled further afield—towards India, towards lasinania, 
towards New Zealand and the neighbouring islands, and north¬ 
ward throughout the Malay Archipelago to Japan. And of 
course the important point is that they must have travelled by 
land. The reason for the absence of so many of tlie genera from 
the islands intervening between Australia and India is tliat here 
tlie mighty genus Pheretima has crushed all competitors; it is the 
youngest, most highly specialized, and most vigorous genus of the 
subfamily ; it is still spreading, many species are among those 
most commonly introduced by man, and they show themselves 
most successful colonists. 

Michaelsen did not, however, assume the prolonged existence 
of a broail land connection between the regions mentioned. The 
relations were much more complicated, and were often cbanging. 
Perhaps there w'as not a complete bridge at any time; the normal 
condition of the region interveniug between Austraba and New 
Zealand on the one hand and India on the other wns that of an 
archipelago, which extended to Ceylon and S. India over the 
present Bay of Bengal. The boundaries of the islands often 
changed : sometimes they joined, sometimes they separated—and 
no doubt in a different place; and in this way paths became 
available for the continued expansion of the various genera. 

Moreover, since certain Indian genera have such a definitely 
limited area (certain of those already noticed being confined to 
8. India, Perionyx being chiefly an inhabitant of the Himalayan 
region, and Eutyph(jem, to be mentioiied subsequently, being 
confined to the (iangetic plain), India itself was split up into a 
number of large islands. Thus the Malay Archipelago is the Only 
remaining part of a larger archipelago which existed in the early 
Tertiary, of which the middle part is submerged, and the Western 
has consolidated to form the present India. The occurrence of 
two of these genera (Pluielhts mid Megascolides) in Nortli An)erica 
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18 supposed to point to their having travelled over the Angara 
continent. 

The other groups which fall to be considered are less extensive 
they have been held to reinforce the above conclusions, end 
permit the formulation of a few more. 

{h) The OcrocHiETiN.E. 

Octochcetusy widely distributed in India, occurs also in New 
Zealand, but not elsewhere—not in Australia. Erifthrceodnhis, 
Eutyphmus and Eadicliogasier are purely Indian genera. D'mo- 
drilus is a genus winch occurs in New Zealand only. 

The relationships here indicated differ from those of the 
Megascoiecinse ; they exclude Australia, and ooneern only India 
and New Zealand. The conclusion which was drav\n by 
Michaelsen is that at the time of the dispersal of the Octochsetinsa 
there was a connection between India and New Zealand which 
did not extend to Australia ; perhaps it passed entirely to the 
north, through the great islands of the Malay Archipelago. The 
Octochsetiiise do not occur at present in the Malay Archipelago 
because they have been unable to survive in competition with the 
dominant Pheretima, 

Michaelsen has recently (99) recorded Hoivascolex, perhaps 
the most archaic genus of Octochsetinse, from Southern India; 
the genus had previously been found only in Madagascar. The 
relationship thus indicated between the faunas of these two 
regions is confirmed by the occurrence of the Ocnerodriline genus 
Curgia in Southern India; the single species of this genus, with 
the endemic Indian species of Oordiodrilus^ constitute the end of 
a line of relationship which stretches from Madagascar and 
Zanzibar through the Seycimlies to India. 

(c) The DiPLOOAitniiNiE. 

The geographical relations of this subfamily are quite different 
from those of the preceding groups. Diplocardia^ the ancestral 
genus, is found in North and Central America, and its descen¬ 
dant Trigmter in Central America and the West Indies ; these 
genera are not found in India. Dichogaster^ a descendant of 
Trigaster and the only Indian genus of the subfamily, is endemic 
in Central America and the West Indies, and also in tropical 
Africa; all the species that are found in India are introduced, 
with the possible exceptions of one or two only. Eudichogaster, 
previously included in this subfamily, is now recognized as 
belonging to the Octocluetince. The subfamily as at present 
constituted has therefore little bearing on the problems of Indian 
distribution. 

{d) The MONILIGASTllIDiE. 

This family consists of only a few genera. Desmogaster, the 
supposed ancestral genus, is found in Borneo, Sumatra, and Lower 
Burma, and its descendant has a similar distribution. 
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Drawida^ the largest genus o£ the family, is predominantly South 
Indian ; Moniligaster^ a small gelius vei’y close to Drawida^ belongs 
to the same region. 

Michaelsen has supposed that South India and Ceylon were 
peopled by this family by means of a land-bridge across the Bay 
of Bengal, and rejected the supposition that the forerunners of 
the present South Indian Moniligastrids could have travelled by 
land round the head of the Bay; they would, he thought, have 
left some trace of their passage in that region (a number of 
endemic species of Draivida have, in fact, receiitly been show n to 
inhabit this region). 

Such are the main facts of the extra-Indian distribution of 
Indian genera of earthworms, and such the principal conclusions 
that have been drawn from them. I have, however, in a recent 
discussion of the subject (95) given reasons for dissatisfaction 
wdth certain of these conclusions, and have suggested alternatives. 

The present tendency of geological speculation rejects the 
assumption of frequent and large upheavals and depressions of 
land masses, and favours the permanence of continents and 
oceans. Zoological evidence, moreover—(5. the distribution of 
Monotremes and Marsupials,—shows that tliere has been no land 
connection between Australia and New Zealand on the one 
hand and South-East Asia on the other, at least since the 
Eocene—probably the early Eocene. A number of the genera of 
earthworms wdiich are common to both sides have, however, 
probably evolved since this period. 

There are other possibilitievs to account for this. There is the 
possibility of {Spreading by means of ‘‘rafts.’^ And especially 
there is the possibility of the separate evolution of the same 
combinations of morphological characters, i, e,, the same genera, 
in different regions; in other words, some of the genera which 
occur both in the Australian aud Indian regions may be diphy- 
letic—may have originated both in Australia and in India, and 
may never have crossed a land bridge from one to the other. I 
have endeavoured to show that not only is a polyphyletic origin 
a jpriori probable for some of the genera of Megascolecidas, but 
that in the case of one genus {Megascolex) we can hardly avoid 
the assumption that it has occurred. For a fuller discussion, and 
especially for a more detailed consideration of the several land 
brid'^es that have been postulated by other writers, I must refer 
to the original article. 

Lastly, as this work is going to press, a paper by Michaelsen 
has appeared (106), in which he employs Wegener^s recent 
rhypothesis to explain the distribution of the Oligochfeta, not only 
ill the Indo-Australian region bhtin other parts of the world also. 
According to Wegener’s view, the great land masses of the earth 
were at an earlier period massed together, and have broken apart 
and gradually diverged from one another; a map, reproduced by 
Michaelsen, shows India and Australia in actual contact in the 
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Carboniferous period, and an elongated Southern India lying 
alongside and commuiiicating through Madagascar with the S.E. 
coast of Africa. It is obvious that such a disposition of the land 
masses, if it could be assumed to have existed within recent 
geological periods, would help considerably to explain the 
presence of the same genera at the two ends of the ludo- 
Aiistralian region. 

My own view is that the genera of earthworms wliich exist at 
the present day are of comparatively .^’ecenb origin (95); 
Michaelsen would contest this (106), at any rate as regards the 
more primitive of the genera known to us. But however this 
may be with regard to these more primitive genera, I cannot 
think tliat tlie Palaeozoic connections of Wegener’s hypothesis 
will assist us in the matter of the distribution, for example, of 
Perionyx, the last genus to be developed along one of the lines of 
descent, or of Megascolecc, the penultimate genus along another 
line—both genera with the uiarks of youth strongly impressed 
on them, and both occurring alike in the Indian and Australian 
regions ; nor would such connections have any bearing on the 
question, as regards these and other genera, even if they wei^e in 
existence for a long time subsequently to the Carboniferous. 

BIONOMICS. 

The few and scattered observations on the bionomics of Indian 
Oligochmta may be gathered together under three headings— 
seasonal variations, habitats, and commensalism. 

(i) Seasonal Vabtations. 

The only observations on variations in numbers of worms found 
at different seasons are tiiose of Prashad (82). In Lahore there 
are five chief species— Pheretima liawayana^ P. hetei'ochmtay 
P, postlmmay Helodnlus caliginosusy and IL parvus. In the winter,, 
which is comparatively severe, the predominant forms are 
H, caliyinosus and II. parvus ; P. liaxoaycma also occurs in numbers 
under flower-pots or logs and stones. In the spring H, caliginosus 
diminishes in numbers, and in May is not found at ail. All three 
species of Pheretima increase during this period; Ilelodrilus 
parvus is found along with the other worms. Megascolex 
mauritii is rare, and has only been found in the autumn. 

Observations on the period of sexual inaturity'’of the Indian 
Microdrili have been made by Mehra (94) and myself (55, 58 
76, 78). In Lahore the Naididm are sexual in the spring, from 
Pebruary to May, and not at other times. In Agra sexual 
specimens have been observed in October and November. The 
differeiico may be due to the difference in the <*haracter of the 
seasons; in Agra the rains are abundant from June or July to 
September, the ponds begin to dry up in October, and the cold 
weather appears to be the unfavourable period. In Lahore, 
how^ever, the rains areiater and scantier than m Agra, and the 
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hot weather therefore more prolonged; May, June, and July, 
when the ponds are dry, and the ground baked hard, repi’eserits 
the most unfavourable season of the year for pond-life ; “ whether 
the sexual phase makes its appearance in Spring or Autumn, 
therefore, it seems to be a measure of protection against 
approaching adverse conditions; the ova, quiescent or developing 
^lovvly within the cocoon, are probably able to withstand such 
conditions better than the adult animal (Mehra, 94). 

Branchmra soiverhid may become sexual in Calcutta in May, 
and Limnodnliis socialis has been found sexual in Lahore in 
December and February. In March, Jiowever, the large majority 
of these latter worms are found to be headless; and 1 have made 
the suggestion (67) that by the expulsion of the genital products 
the anterior segments of the body are so nnicli damaged that they 
die and are thrown off; the worms, however, continue to live, 
though it may be doubted if they are capable of regenerating the 
head, and they probably die after a time. In a somewhat similar 
way Mehra finds in Nais pectinata that the anterior portions of 
the worms, containing the genital organs, separate off as a sort of 
cocoon, while the hinder part of the animal lives for some time, 
but is unable to regenenite and ultimately dies. 

(ii) Habitat. 

Except as noted below, under Commensalism, there is not 
much room for striking variations in habitat among the Oligo- 
cliaeta. The terrestrial families — the earthworms—inhabit the 
soil; and the aquatic families of Microdrili live in ponds, tanks, 
and streams. © 

AVhile it would in genenil be impossible for any of the 
^olosomatidae, Naidida?, or Tubificidoe to live out of water, earth¬ 
worms on the other hand can sometimes adapt themselves to life 
in other media than the earth. The Moniligastridm seem to 
require moister conditions than any other family of earthworms, 
taken as a whole. They are found only in regions of great rain¬ 
fall ; though in number of species Drawidais third among Indian 
genera, it has never been able to spread in the drier parts of the 
country. Often the species live in water; thus D, annandalei 
- was found in mud below the water in the Caveri R .; D. Jcempi in 
a stream, under a stone in the water; B. rolmsta var. ophidioides 
in swamps an(j, wet ground; sapphirinaoulea in very wet black 
mud under turf; Z>. pelluddus var. hournei was found among 
roots in damp ground near the outflow of a hot spring ; I), grandis 
was found before the rains only at depths of 9-10 feet, but was 
seen crawling about on the surface after rain. Seeing that in 
most species we have no data^as to the character of the habitat, 
these facts seem to betoken a much larger proportion of aquatic 
species than is usual in the genera of terrestrial Oligochseta. As 
a rule, too, dorsal pores are wanting in the family, and absence of 
dorsal pores is usually connected with an aquatic habitat. 

Another genus that inhabits only regions of great rainfall is 


^wisr/fy 



Perionyx (E. Himalayas, Malabar). Here, too, we have definite! v 
aquatic species. P. excavatus is often, though not always, found 
in water or in very moist situations—in the leaves of water-plants, 
under stones or in mud by a tank, in the hollows of trees in- 
accumulations of dead leavejs and rain-water. P. fidviis v^^s found 
in a few feet of water; and some indeterminable specimens of the 
genus were taken from hill-streams near Sitong in the Darjiling , 
District. 

A few other species are aquatic or semi-aquatic; Glypliklrilm 
t'uberosus lives in canals, ponds, or mud; Pontoscolex coreihrurxis 
may be found in mud ; and Ilelodrilm parvus has been taken at 
the edge of a stream. 

A number of species of Megascolew and Perionyx have been 
found in rotten wood. A more curious habitat, however, is 
adopted by a number of wmrms—the bases or axils of the 
leaves of trees at some distance above the ground; thus 
gaster bolain subsp. palmicola has been found in the Museum 
compound at Calcutta at the base of the leaves of a tall palm-tree, 
•or, again, at the crown of a palm-tree; a species of Eudichogaster 
was also taken in the Museum compound at the base of leaves of 
a tall palm-tree; Perionyx arhoricola is found on trees, especially 
in the axils of the leaves; Perionyx depressus was taken at the 
base of the leaves of the screw-pine and plantain 10,15, or 20 feet 
above the ground. A batch of indeterminable specimens of 
Perionyx was found coiled up on the upper or under sides of 
leaves in dense jungle, forming a compact gelatinous mass; when 
touched, these worms spring to life, performing somersaults and 
other acrobatic feats. Parenthetically, it may be montioned that 
Perionyx saltans is also ‘‘ a very strong little worm ; the name 
1 ‘efers to its power of leaping in the air when touched.'^ 

(iii) COMMEIS^SALISM. 

Among Indian 01igocha?tjij it is only certain of the Naididae 
that enter into the loose associations between animals belonging 
to different groups that go under the name of Commensalism. 
The other partners in these associations are certain freshwater 
Sponges, Polyzoa, and Snails. 

The advantages in partnerships of this kind may be either one¬ 
sided or reciprocal. In most cases in which Indian Oligochaata 
are concerned, while the worms certainly receive 'shelter they 
probably do not repay tlieir hosts for their hospitality ; Glimiocjaster 
spongilke, however, w'hich receives food as well as shelter from its 
host, appeal's to play an active part in the economy of the sponge 
in which it lives (Annandale, 50, 107); it “ often occurs in . 
enormous numbers in dead or dying sponges of S, carteri, 
•apparently feeding on the decaying organic matter of the sponge 
and assisting by its movements in releasing numerous gemmules. 

In so doing it undoubtedly assists in the dissemination of the 
species.'^ Species of Chcetogaster are found in India, as all over 

world, in association with freshwater snails. 

1)2 
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JV^ins commimis is found in Spongilla carUri in two forms_one 

with eye-spots and one without. Both forms w*ere found, again 
together, living freely at Kasauli; so that the absence of eye-spots 
does not seem to be related to the habitat. 

I subjoin a list of Indian Oligochmta that have been found in 
these and similar associations, and of their partners:_ 

' Clicetogaster annandalei in Ephydatid jluviatilis. 

Chcetoga^tei' hengalensis in Ephyclatia Jkmutilis and 

Spongilla cafteri^ and on several species of water-snails 
of the genus Limncea, 

Clmtogaster limna^i ' on a Limncm; and a worm 

perhaps belonging to this species was found in Ephydatia 
'fluviatilis, 

Chcctogaster spjongillm on Spongilla carteri^ S. decipiens, 

cT'citsvi^ovynis^ and on ElunicitcTlct T6'p&i\s var, ^/tticLTgvtxcttct» 

Chcetogaster sp, on Plumatella repeois var. 

emavginata^ 

Specimens of Nais communis yiiv.punjahensis found by Annandale 
in Seistan were living in relatively long mucilaginous tubes to 
which colonies of LopJiopodella had attached themselves; they 
were found in Lahore in tubes which had probably been abandoned 
by insect larvse. The w’-orms have also been found in Spongilla 
carteri. 


Nais communis var. cceca 
Nais elinguis 


Nais ohfusa 
Nais pectinata^ 


in Spongilla carteri, 
in Spongilla carteri and on 
Plumatella emarginata* 
on Plumatella emarginata and 
Plimatella fruticosa. 

j , in Simngilla carteri, 

Naispectinata ynv. inoequalis in Spongilla carteri, 

Pristina longiseta in Spongilla crassissima and 

Spongilla carteri, on Plumatella fruticosa and Plumatella 
emarginata, 

Pristina (Bqmseia in Spongilla carteri, 

• Pristina prohoscidea in Spongilla carten and 

Sp>ongilla crassissima, 

Pristina prohoscidea \nv,paraguayensis on Plumatella fruticosa 
and Plumatella emarginata, 

Slavin0 appendiculata on Plumatella emarginata, 

A different kind of association is that between worms of 
different species—indeed, of different genera—often or usually 
found living together. The worms may not be particularly 
common—rather the reverse ^perhaps ; so* that the associations 
are hardly the result of chance. 

Thus Branchiura sowerhyi and Brancliiodrilus semperi were long 
ago found together by Beddard in the Victoria regia tank in the 
Eoyal Botanic Society's Gardens in Eegent's Park; Branchiura 
■ soiverhyi and another species of Branchiodrilus (B, hortensis) were 
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found, along with a species of Deroy living together at Lahore; 
Branchiura soiverhyi, Branchiodrilus JioHensis, Dero limosa, and a 
Hmmnais were found together by Mehra near Agra. Along 
with the Branchiura and other worms at Lahore were numbers 
of lAmnodynlus"socialis \ and I received these two worms together 
from the same pools in Kyoto in Japan. 

Finally, it may be mentioned that Aulophorus tonlcinens'is often , 
builds the tube in which it lives mainly of the free statoblasts of 
Flmaatella, “ It apparently makes no selection in so doing, but 
merely gathers the commonest and ligldest objects it can find, for 
small seeds and minute fragments of wood as well as sponge 
gemmules and statoblasts of other genera are also collected by it. 
I know of no better way of obtaining a general idea as to what 
sponges and phylactolsemata are present in a pond than to examine 
the tubes of Aidophorm tonJcinensis (Annandale, 107). 


CLASSIFICATION. 


The classification of the Oligochmta here adopted is, with modi¬ 
fications, that of Michaelseii in the Tierreich (38). For the 
Indian Oligocbaeta, the families Ajlolosoniatida3, JMaididse, Tubi- 
ficidfis, Enchytrfeidse, MoniJigastridic, Megliscoleciclee, and Lum- 
bricidm are recognized; the Lumbricidse here include the Glosso- 
scolecidse, according to Michaelsen^s later views ( 87 «)- 
addition, the genus Fhreodrilus is separated from the Tubificidse 
as a distinct family, Phreodrilidae (Michaelsen, Olig. deutscheu 
Tiefsee-Exp. 1903); and the Moniligastridm of previous authors 
become a subfamily, the Moniligastrinse, in consequence of the 
discovery of the very distinct genus Syngenodrihis, which becomes 
the representative of another subfamily, the Syngenodrilinae. 

Michaelsen has quite recently (Arch. f. Katurgesch., 86 Jahrg. 
1920, Abt. A, 8 Heft) proposed a new classification, as follows:— 


Order OLIGOCHJSTA. 


Suborder Auchtoligochjeta (setee an indeterminate nuniber per 
bundle; male ducts opening to the exterior one segment 
behind their funnels). 

Series Baidina (asexual reproduction by regular fission). 
Families ./Eolosomatidte. 

NaididsB. 

Series Enchytrceina (spermatheca) widely separated from the 
gonads). 

Family Eachytrajidae. ' 

Series Tubijicina (asexual reproduction not occurring; sper- 
inathecse situated hot far from the gonads). 

Families T^ibificidce. 

PhreodrilidsB. 
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Suborder Xeooligoohjeta (setse lumbricine or pericha^tiiK^; male 
pores not as a rule on the segment behind that of: the 
funnels). 

Series Lumhriculina (male pores on same segment as that of 
their funnels), 

Eamilies Lumbriculidee. 

Branchiobdelliclse. 

cAcanthobdelliclae. 

Series Phreoryctina (male pores on the next to third next 
segment behind the testis segment). 

^ Eamilies Phreoryctidse. 

Alluroididae. 

Syngenodrilidm. 

Moniligastridse. 

Series Lumbricina (spermathecal pores, ?. e. the female copu - 
latory pores, in number and position not in general 
correlated with the male copulatoiy pores). 

Eamilies Glossoscolecidm. 

Sparganophilidse. 

Microchaetidm. 

HormogastridfiD. 

Criodrilidse. 

Lumbricidm. 

Series ^f^egascolecina (opermathecal pores, i. e, tln^ female 
copulatory pores, in number and position in general or 
primitively correlated with the male copulatory pores or 
prostatic pores). 

Eamily Acanthodrilida). 

Subfamilies Acanthodrilinm. 

OctocbfletiujB, 

Diplocardinoe. 

Trigastrinse, 

Ocnerodrilinse. 

Eaicily Eudrilidie. 

Subfamilies Pareudrilinse. 

Eudrilina). 

Eamily Megascolecidse. 

This scheme is based in part on certain newer genetic con¬ 
siderations which have hardly „as yet had time to establish their 
validity, and for the present I prefer to abide by the above 
modification of the older scheme. 
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Key td the Families of Indian Oligocbaeta. , 


(The Indian members of the Se-veral families are alone considered in 
' the follotving key.) • - 

1. Asexual reproduction by fission predomi¬ 

nates over sexual reproduction . 2. 

Asexual reproduction does not normally 
occur ;. 3. 

2 . Cerebral ganglion permanently in connection 

with the epidermis; septa'for the most [p. 40. 

part wanting . -®olosoinatidae, 

Cerebral ganglion free in the body-cavity; 
septa present ... Naididae, p. 43, 

3. Spermathecie in %% spermathecal pores in 

groove 4/5; no gizzard . Enchytraeidae, p. 110. 

Spermathecm situated behind v, or absent 
(if spei’inathec^e in y, then a strong 
gizzard present) ....... 4. 

4. Male pores not more than one segment 

behind the funnels to which they corre¬ 
spond . o. 

Male pores more than one segment behind 
the funnels to which they correspond .. 7. 

6. Two or more gizzards at the beginning of [p. 116. 

the intestine. Moniligastridae, 

No gizzard ..... 6. 

6. Testes in x, ovaries in xi; male pores on xi; 

spermathecal pores on x; setae an indeter¬ 
minate number per bundle . Tubificidae, p. 95. 

Testes in xi, ovaries in xii; male pores on 
xii; spermathecal pores on xiii (apparently 
on xiv in the only Indian species); ven¬ 
tral setae two per bundle. Plireodrilidas, p. 108. 

7. Prostates present; male pores on xvii, xviii, 

or xix, separate from or opening in com- [p. 162. 

mon with the prostatic pores. Megascolecidae, 

Prostates usuallv absent (if present, sperma¬ 
thecal pores in groups of several or of 
several pairs beliintl testis segments); 

situation of male pores varies. Lumbricidae, p. 487. 
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Family .EOLOSOMATID.E. 

Small freshwater worms,' at most 10 mm. long, reproducing 
chiefly asexiially, by fission. Prostomiiim ventrally with cilia. 
Setaj in four bundles per segment, the number in each bundle 
indefinite; both dorsal and ventral bundles with capillary setae, 
and often with slender single- or double-pointed hooked or 
needle setae in addition. Septa wanting for the most part, rarely 
septum 1/2 present. No gixzard. Lateral vascular commissures 
wanting. Cerebral ganglion permanently in conneeiioii with the 
epidermis. Testes and ovaries (which may fuse, becoming single 
instead of paired) in v and vi respectively; no proper vasa 
deferentia, the spermatozoa being evacuated by the nephriclia of 
the genital region. Spermatbecae 1-3 pairs, in iii-v. 

iEoLOSOMA. Ehrbg. is the only genus, with the characters of the 

faimily. .i i 

I reject the genus PletiropJileps Vaill. Schraarda (3) described 
in 1861 two small wornis, one from Ceylon and one from Central 
America, under the names of JSolosoma ternarium and JS. macro- 
(faster respectively, which resemble the other species of the genus 
very closely in general form, but differ in having no oildrops in 
the integument, and in possessing a pair of lateral vessels; the 
alimentary capal behind the stomach is figured as a narrow 
winding tube. These were separated by Vaillant (136) as a distinct 
genus^ PleuTophlehs^ which Michaelsen (38,P^('«?^op7i?^^)5) considered 
uncertain, though he has admitted it in his Indian lists (64, 58). 

I have spent some time in investigating the vascular system of 
the two species of jEolosoma which occur in Lahore, and I cannot 
believe that in forms so closely related to the genus as these 
species of Schmarda’s must be, there can possibly exist well- 
defined lateral vessels running the length of the body, at some 
distance from the alimentary tube, as shown in Sehmarcla’s figures. 
. I think there can be little doubt that the intestine of Schmarda’s 
figure of iernariv/nx is the ipid-dorsal portion of the intestinal 
plexiis or sinus, or perhaps the outline of the lumen of the 
intestine in a contracted condition ; and that the “ lateral vessels 
are the optical section of the sinus on the sides of the gut in a 
dilated condition (the intestine is continually dilating and 
contracting, Stephenson, 72). With regard to the absence of 
oildrops, Beddard (111) has described an JEolosoftna without oil- 
drops, whicli he supposed to be Leydig's JB. niveurn^ but which 
Michaelsen (38) separates as a distinct species, heddardi. 

Neither of the distinguishing features of the genus Pleitrophleps 
is therefore in reality such; the genus ought accordingly to 
disappear, and the inadequately-described species ternarium may 
be placed as a doubtful species of yEolosoma. 




iEOLOSOMA, 



41 



The sexual organs have rarely been seen in this genus; if they 
are seen to be present in any Indian J^olosonuty the worms should 
be carefully fixed and sectioned, and the condition fully described. 

Distrihtiiion, Lahore; Calcutta; Ceylon. The genus has 
probably a vvorld-wide distribution, and will in all likelihood be 
found in almost all localities in India which provide a suitable 
habitat. 


Key to the Indian species of Jilolosoma, 


J[£. kashyapu 


1 , Oildrops orange or red 


Oildrops green or greenish . 2. 

2. Setee not distinguishable as markedly of two. 

lengths in each bundle ; 7^=7 or 8 . vh'ide. 

Setje in each bundle of two lengtlis, the longer 
about double the length of the shorter ; ?i = ll . , jK. hmgalense, 

1. .ffiolosoma bengalense Ktepli, 

1911. JEolomna bengalmsey Stephenson, Eec. Ind. Mus. vi, p. 204. 

Length (preserved) 1-1*5rnm.; diameter 0'2-0*3 inin. Segments 
up to 16 (or possibly more); n=ll. Prostomium not broader 
than succeeding segments. Setfe all straight, capillary; bundles 
consist as a rule of one long and several sliorter, tlie long 
(about 210 p) averaging nearly twice the length of the shorter 
(about 110 p), Oildrops blue-green. (Esophagus sinuous, in ii-iii; 
stomach deep orange, in iv-viii. 

Distrihiition. Calcutta (Museum Tank). 

2. .ZEolosoma kashyapi, nom. nov. 

1909. JEohsojna hemprichiy Stephenson, Mem. Ind. Mus. i, p. 277, 

J il. XX, figs. 53-55. 

blosoma hemprichiy Stephenson, Tr. Hoy. Soc. Edin. xlix, 
pp. 743, 748. 

Length (maximum, extended and alive) 1*35 mm.; diameter 
usually about 0*06 mm. Segments of the single animal 8-11, of a 
chain of two about 14 ; ?i = 7 or 8. Prostomium large, rounded, 
flattened, broader than the body. Setie capillary, straight or 
almost so, 2-5 in a bundle, in length about equal to the diameter 
of the body. . Oil droplets deep orange or bright brownish red. 
IsTephridia begin usually behind the first setal feindle, sometimes 
one segment further back; do not occur further back than the 
seventh setal bundle, aud may be absent from one of the inter¬ 
mediate segments. Cerebral ganglion markedly indented behind. 

Bemarlcs. I at first identifie4 this species with jE. hemprichiy 
but have now decided to separate, it on grounds of differences in 
the size and seise, JE, Jienipnchi is of comparatively large size, 
2-5 rnm. (Lankester, describing a form which ho calls jE, quater- 
nariam (119), but which according to both Beddard and Michaelsen 
is uE, hemprichiy states that the largest specimens are nearly a 
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quarter of an inch long); Vejdovsky (138) describes it under tho 
name JS, ehrenhergii as “ ein mit blossein Auge ganz deiitlich 
sichtbares Wiirmeben while my worm was “scarcely discover- 
able by the naked eye in its usual surroundings, and has to be 
searched for with a lens.” 

According to Vejdovsky, has 3 longer and as many 

shorter setm in between the longer in each bundle ; these shorter 
setse are according to the figure about half the length of the 
longer, ahd alternate with them. Lankester also shows bundles 
of up to 9 set®, thougli no regular alternation in length is visible 
in his figure. 

The animal is very hardy in unfavourable conditions. I have- 
used thi(ji species in a discussion on the origin ot the vascular 
system (72), and have given a description of the vessels, of the 
ascending ciliary movement in the intestine, of the antiperistaltic 
contractions of the gut, and of the relation of the contmctions of 
the dorsal vessel to t hose of the gut. 

The specific name which I now assign to this form commemo¬ 
rates my former colleague in tlie Biological Department of the 
Government College, Lahore, Professor S. B. Xashyap. 

Distribution, Lahore, in standing water. 

3. -ffiolosoma viride Sie;ph. 

1907. JEolosoma sp., Stephenson, Bee. lud. Miis. i, p. 238, text- 
fig. 1, pi. viii, figs. 1-4. 

1913. JEolosoma viride, Stephenson, Tr. Roy. Soc. Edin, xlix* 
pp. 743, 751. 

Length (living) 3-8 mm. Segments from 10 upwards, accord¬ 
ing to length of chain; n = 7 or 8. Prostomium rounded, wider 
than the following segments. Setm 2-6 in bundle, capillary, 
straight, of varying length, on the average equal in length to the 
diameter of the body, the longer of a bundle sometimes alternating 
with the shortei'. Oil-globules pure green, or yellowish or 
brownish green. Xepbridia begin belnnd the first setal bundle, 
to the number of six or seven pairs in a single animal. Cerebral 
ganglion transversely oval, or with a pair of rounded posterior 
cornua. 

* Jiemavhs, In the original description I siiggevsted the identity 
of this form with^\ headleyi Bedd., but withdrew the suggestion 
subsequently. The points of importance are, however, not quite 
those whicli I then brought forward. The principal is the number 
of segments ; Beddard does not state what this is in the original 
account of /E, headleyi (109), but from his drawing it is 16 in an 
animal which still shows no si|^ of a budding zone ; JS, viride 
would show a budding zone Wfore it reached this size. GPlie 
number of nephridia is correspondingly larger in uE, headleyi 
(10 pairs are shown). In headleyi n is probably about 11^ 
though we have no exact information. 
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Becldard in JE, liecuUeyi found colourless oil-bodies in addition 
to the green oildrops. There are no such bodies in the present 
form, though I found “smaller, less defined, somevviiat retractile 
particles ot a very faint blue colour, so faint as to be almost 
colourless.'^ 

I investigated the vascular system and its relations to the 
alimentary canal in this species in the same way as for JE, 
kashyapi (72). 

Distribution. Lahore, in standing water. 

Species dubia jEolosomaiidarum. “ 

iEolosoma ternariuin Schmarda, 

1S()1.' Jfi!oloso77ia tei'iiarinnij Schmarda, Neue wirbell. Thiere, i, 2, 
j>. 10, pi. 17, fig. 158, 

] 895, AHolosonia t&rnariwn^ Beddard, Monog. p. 182. 

1900. Fleurophleps ternarid^ Michaelsen, Tier, x, p. 16. 

Length 2*6mm.; diameter 0*5nun. Colour yellowish grey. 
No oildrops in integument. Pmstomium rounded, as broad as 
the following segments. Setae capillary, straight, 3 per bundle, 
shorter than the diameter of the body ; 10 seta-bearing segments. 

Gralie, Ceylon ; in standing water. 


Family NAIDID/E. 

Small aquatic worms, seldom exceeding an inch in length. 
SetiB usually'in four bundles per segment, twp dorsal and two 
ventral, dorsal bundles sometimes wanting ; number of setm per 
bundle iudeterminate ; ventral bundles without hnir-setse, com¬ 
posed as a rule of bifid crotchets only; dorsal bundles of varying 
composition, hair-setm and single- or double-pointed needles 
being the commonest types. Septa usually well marked. No 
muscular gizzard. Transverse vascular commissures present. 
Cerebral ganglion .separate from the integument. Testes in v, 
seldom in vii; ovaries in vi, seldom in viii; spennathecsB in testis 
segment. Male deferent apparatus well dilferentialed, with 
atrium and male pore in vi (or where testes are in vii, atriiyn 
and male pore in viii). The far more usual mode of reproduction.^ 
is the asexual, by fission. 

Distribution. The family is of wc<rld-wide distribution, and 
doubtless occurs throughout India wherever circumstances are 
favourable. 

The group is an exceptionally^fascinating one to study if fresh 
material is available. The animals are all small enough to allow 
of microscopic examination ; they are mostly very transparent— 
the Chsetogasters particularly so—and all the organs (except the 
sexual organs, v. post.^ are visible without difficulty in the living 
specimen. 
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Preserved material, however, offers many difficulties, and it is 
sometimes necessary to relinquish the description or even the 
identification of spirit specimens; in any case the examination is 
certain to he tedious and trying to the eyes. This is due to the 
fact that the most important characters are usually tlie setae. 
These cannot be accurately observed unless they lie fiat, and 
unfortunately the method of flattening described in the Intro- 
diicbion is not applicable to preserved material. In addition, the 
setae of preserved specimens can scarcely be seen if the examina¬ 
tion is made in glycerine, because of the comparative opacity of 
the animal; while if the examination is made in balsam, the fine 
details on which so much depends are invisible, owing to the 
refractive4ndices of seUe and balsam being nearly identical. 

It is quite certain that a large number of Naididse remain to be 
described from the Indian region. I'hey are not easily gathered 
by collectors; they are difficult to see in the mud or on the weeds 
where they live, and unless the collector makes these worms a 
special object they will escape him. In any case, the only really 
satisfactory way of working at them is to obtain fresh material, 
best done by bringing a quantity of the weeds, mud, or debris for 
leisurely and exhaustive examination in the laboratory ; and this 
means that only those localities in the immediate neighbourhood 
of a competent mieroscopist can be thoroughly explored. 

The student who devotes himself to this group is therefore 
certain to reap a rich harvest of interesting forms ; for example, 
Lahore is probably an exceptionally unfavourable place for the 
Naididas, yet 15 forms, 7 of them new, have been recorded, and 
the list is doul>Uess not yet complete. This contrasts with the 
list of Lahore earthworms—six species only, all of them well- 
known and widely-distributed forms. 

At the same time it is not to be expected that the aquatic 
worms will yield the same interest from a zoogeographical point 
of view^ as the earthworms; most Indian genera, and many species 
even, are common to India and Europe — indeed, a number of 
genera and species are probably cosmopolitan. For this reason 
also it is necessary to be cautious in describing new species; it is 
not safe to do this until descriptions of all the species of the par¬ 
ticular genus from whatever part of the world have been com¬ 
pared ; access to a considerable literature is therefore essential. 

No opportunij^y should be lost of securing sexual individuals. 
The sexual apparatus is still not known in the majority of the 
Naididae, including some whole genera; when it, becomes more 
fully knowm it will doubtless be of great use in the discrimination 
of species (which depends at present to an undesirably large 
extent on the setal characters), m well as in determining the inter¬ 
relationships of the several genera. If sexual specimens are 
obtained, they should be fixed for histological examination—some 
at any rate before undertaking any examination under the micro- 
. scope, in order to obviate possible death or injury. The method 
of longitudinal sections is the most satisfactory ; it is practically 
impossible to obtain any useful information about the sexual 
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animals in the fresh condition, as the opaque clitelliiin covers 
over the genital region, and the various organs are therefore 
(except in the genus Chmtogastcr) not individually visible. 

The tin\e of appearance of the sexual organs would also be 
interesting. In Lahore most or all of the species which have been 
found sexual have developed the organs in the spring of the year, 
or at the commencement of the hot weather; the hot weather is 
the unfavourable time for freshwater forms in the Punjab, and it 
seems possible that the ova in the cocoons are better adapted 
to survive it than the animals themselves. In Agra (United 
Provinces) the autumn appears to be tlie more usual time 
(Mehra, 94). According to Piguet (133) there is no very great 
regularity about the time when the Swiss ]?^*aidid£e beco-ne sexual. 

A general diagram of the arrangement of the vsexual organs is 
given in text-fig. 8, and will assist the comprehension of the 
generic and specific descriptions. 



Pig. 8.~r*Diagram of sexual organs of one of the NaAlid®. at.^ atrium; 

c/., elitellum; wor., sperm moriilaj in sperm-sac; ovary; 
0./., ovarian funnel; os., ovisac; or., an ovum; spermatheca 

S.S., sperm-sac; j?., testis; r.c^., vas deferens ; 5/6, 6/7, the corre¬ 
sponding septa ; i, ii, iii, etc., the several segments. 

Cephcdization in the Naididce ,—An interesting fej},ture of the 
family is the frequent occurrence of cephalization—the differen¬ 
tiation of several segments at the anterior end of the body to 
form a head.'’ Strictly, the phenomenon occurs throughout the 
Oligochseta, since, in all, the first segment differs from the rest in 
not possessing setae; but as a rule the condition is carried 
further in the Naidiclse, not onlyA-he first, but also several niore’ 
of the anterior segments being difterentiated :$roin those which 
follow. This is mainly showm in the absence of dorsal setse; 
often also in a difference between the ventral setie of the anterior 
segments and those behind; and sometimes by differences of 
pigmentation. 

^ I have endeavoured to bring ihia condition into relation with 
,the mode of asexual reproduction which characterizes the family 
(68). It is usual to find that the cephalized segments are those, 
which have been produced in the budding zone. This is not 
universal however ; it is not the case in Naidium and Pristina^ 
where seven segments at the anterior end are produced in the 
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budding zone, but cephalization is limited to the firsfc. In the 
majority of cases the rule holds—five segments are produced 
in the budding zone, and five are cephalized. 

The development of this condition has been somewhat as 
follows—In the primitive condition there was no zone of bud- 
—the animals broke in two, and the posterior produced a new 
first segment and prostomium after separation. This soon gave 
place to a stage.in which the new prostomium and first segment 
were produced before division; Branckiodrilus sewperi illustrates 
this condition. In the next stage a few more new segments 
behind the first are produced, after separation, the younger of 
these being posterior; the number may vary, as in Branchiodrikis 
menoni^ whcijre it has not apparently become fixed; perhaps the 
degree to which these new segments are finally developed also 
varies in nienouL The next stage is* the formation of these 
segments in the budding zone before separation, and the fixing of 
their number; the number has become fixed in Slavina^ but 
apparently they are not always formed before separation (Stephen¬ 
son, 55); in other genera, however, the full number of new 
segments is present before detachment. These segments are at 
this stage live in number, and differ from the rest in being less 
completely developed—they want the dorsal set so {Nais^ BrancJiio- 
drilus hortensis). A subsequent stage is that shown by some Devos, 
where the number of new segments is five, but the most posterior 
of these develops dorsal set®, and ventral setrn of the type of those 
behind (so sometimes B. hortensis). Finally, in Pristina and JSlai- 
diimif there is an increase of the new segments to seven, all of which 
{except the first) are completely developed, with dorsal setae. 

Two points must be further inentionecl. The first is that this 
process of cephalization has taken place more than once in the 
family; we can see it at work in Branckiodrilus, wliere B. semjoeri 
shows an early stage, I?, menoni a later, and B. horte^isis a still 
later. In Pqranais, if Michaelsen is right in uniting the various 
species in the one genus, we have apparently again a number of 
stages, evidenced by the varying degrees of completeness of 
'development of the budded segments. Nais, again, is not closely 
related to Branckiodrilus, yet the same stage has been reached in 
Nats as in B. hortensis. 

The second is the relation of the budding zone to the position 
of the genital organs. In the family generally these are situated 
in the fifth and sixth segments ; and five segments are produced 
in the budding zone. In Pristina the genital segments are the 
seventh and eighth, and seven segments are produced in the 
budding zone. There seems to be some connection, but what its 
nature is is not so easy to determine. The testes and sperma- 
thecm are formed in the last segment which is derived from the ^ 
budding zone; if the budding zone produced only four segments, 
we might say that the new segments were for some reason 
ihcapable of developing sexual cells and organs; but, as it is, this 
-will not do. The position of the genital organs differs in the 
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several families of Oligochjeta, while the phenomena of the budding 
zone is confined to the Naidiclae and ^Qlosoma\ the differences in 
the position of the gonads cannot therefore, in general be depen¬ 
dent on the occurrence and extent of a budding zone. Hence,if 
in the IN'aididse there is any connection between the position of the 
organs and the extent of the budding zone, it is probably in the 
reverse sense—the extent of the budding zone is dependent on 
the position of the genital organs. 

‘The Indian Naididje have been the object of study (Stephen¬ 
son, 72) in relation to intestinal respiration; almost all take 
in water by the anus, and pass it forward by means of an 
ascending ciliary action, which is aided by antiperistaltic move¬ 
ments of the alimentary wall itself. The same phenom^ma occur 
;also in the Tubificidce, but to a much more limited extent; they 
are common in the Polychoeta. For the theoretical conclusions 
drawn from these phenomena the original may be consulted. 

Key to the Indian genera o/^aididae. 

1. No dorsal setae ... Ch^togaster. 

Dorsal setae present . 2. 

‘2. Gill processes present . 3. 

No gill processes . 6. 

‘3. Gill processes dorso-latenil, in anterior part 

of body .... Branchiodrilus. 

Gill processes within a branchial fossa at 
the anal extremity . 4. 

4. In addition to gills, a pair of liliform palps 

present . Aulophorus. 

No palps in addition to the gills ..’ Dero^. 

•6, Dorsal setce begin in segment ii ..^.... 6. 

Dorsal setee begin in v or vi. 7. 

Dorsal seta? begin in xii-xx, or even further 

back .. IJ iEM ONAIS. 

6. Prostomium prolonged into a long proboscis . Pristina. 

Prostomium short .. .. Naidtum. 

7. Prostomium prolonged into a long proboscis. Stylauia. 

Prostomium short... 8, 

5. Body covered with foreign particles; zones 

of sensory papillae present . Slavina. 

No sheath of foreign particles or sensory 

papillfe . Nais. 


1. Genus CH.ffiT0aASTER K Bae?. 

Small worms, at most 15 mm. long, usually fairly stout, trans¬ 
parent and colourless, or whitish. Prostomium absent or very 
short, merely a rounded triangular projection of the first segment 
above the mouth. No dorsal setae; ventral setae absent from 
segments iii~v. Pharynx large and wide; oesophagus short, at 
most as long as the pharynx. One pair of transverse commissural 
vessels. Ventral nerve cord extensively perforated in its anterior 
portion, wdiere there are no distinct ganglia. Testes and ovaries 
‘(when present as distinct organs) in v and vi respectively, 
spermathecED in v. Mostly carnivorous, sometimes vegetable 
feeders. 
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Fora genera] account of the genus the inoiiograplis of Vejclovsky 
(138) and Beddard (31) are useful For reuiarks on the Indian 
species of the genus, see Stephenson (53, p. 247). 

.The genus occupies an isolated position in the family, from 
which it was separated by Vejdovsky (138) as a distinct family; 
but later authors have not followed him. The worms are imme¬ 
diately recognizable by their transparency, absence of dorsal 
setse, and absence of ventral setm on segments iii-v. The alimen¬ 
tary canal is more differentiated tfian usual in the freshwater 
Oligocbfeta; the large barrel-like pharynx is succeeded by a 
narrow oesophagus, and this by a dilatation which I have called 
; the crop; a second dilatation follows, the stomach ; and tinally 
the intestine. The amoeboid shape of the cells lining the crop 
sometimes gives the idea that in this portion of the alimentary 
canal intracellular digestion may take place (Stephenson, (7. 
ffillce and ( 7 . heiujalensw, 61, 88, 93). 

The absence of ascending ciliary action and antiperislalsis 
in the intestine (both of which are common features in the 
ISTaididoe), the reduction of the vascular system, the absence of 
complete dissepiments and consequently of sperm-sacs and ovisacs, 
the generally carnivorous habit, the thinness of the body-wall arid 
consequent transparency, and the sometimes parasitic or semi- 
parasitic mode of life, have led me to argue that the wdioJe genus 
was formerly parasitic, and that some members have returned to a 
free-living existence (72). 

There are peculiar appearances in the cerebral ganglion of a 
number of species; granular, refractile, or pigmented particles or 
masses are present, the significance of which lias not been 
elucidated; they may represent a degenerate sense organ. For 
an enumeration of these, c/. Stephenson (53 and 61.) 

Distrihutmi: Punjab (Lahore; Gurclaspur List.); Bengal 
(Calcutta); United Provinces (Agra); Burma (L. Inle); N.W. 
Frontier Province; Western Ghats; W. Himalayas (Naini Tal). 
The majority of Indian species are parasitic on and in freshwater 
snails and sponges. 

The genus has probably a world-wide distribution ; and having 
regard to the means of spreading of freshwater Oligochfetes, it is 
not surprising to find some European species in the Indian area. 
The occurrence of C\ annandahi in Burma is interesting, since 
the Worm was ©riginally described from Japan, and the fauna of 
L. Inle, its Burmese station, shows Far Eastern affinities. 


Key to the Indian species of ChsDtogaster. 


1 , Set?e 8 or more in bundle 
Setae 7 or fewer in bundle 


o 


3. 


4. Qi]aophagiis inodeiately long . 
CEsophagus short or very short 


3, Length more than 2 mni 
liengtli less than 2 mm.. 


2. Setae 15-17 in bundle 
Setm 8-12 in bundle . 


C. hengaleneie. 
C. limncei. 

C. orientalis, 

4. 

C. langi. 


6 , Granular mass in cerebral ganglion 
No such mass in cerebral ganglion . 


(7. spongillce, 

C. annandalei. 
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1. Chaetogaster annandalei Steph, 

1918. ChcBtogaster annandalei^ Stephenson, Kec. Ind. Mus. xiv, 

P.9. _ 

1917. ChiBtogaster annandalei^ Stephenson, Mem, As. Soc. Bengal, 

vi, pp. 85, 88. 

Small, a single individual (preserved) 0*44 mm. long, a chain of 
two 0*66-0*89 mm.; diameter 0*13~0*175 mm.; n=10 or 11. 
Prostomiura well marked, bluntly triangular; a cohstriction behind 
the second segment. Setae of ii 70-90 /a in length, 4 or 5 in the 
bundle; those of other segments 50-60 /a long, 3 or 2 per bundle ; 
all do able-pronged, prongs very fine, the outer longer and more 
curs'ed ; nodulus markedly proximal. (Esophagus short. No 
I'efractile body in cerebral ganglion. 

Remarlcs, The species was originally described from Japan, 
where it was found in a sponge. 

Distrihutim. Lake Inle, S. Shan States, Burma ; in a sponge, 
E'phydatia flitviatills, 

2, ChsBtogaster bengalensis Annand. 

1905. Chcetogastm' bengaleruis, Annandale, Journ. & Proc, As. Soc. 
Bengal, i, p. 117, text-fig., pi. iii, figs. 1-4. 

1907. Ckcetogaster bengalensisf Stephenson, Rec. Ind. Mus. i, 
p. 248. 

1918. Ckcetogaster bengalensis^ Stephenson, Rec. Ind. Mus. xiv, 

p. 10. 

1920. Ckcetogaster bengalensis, Stephenson, Mem. Ind. Mus. vii, 
p. 195. 

Length at least 10 mm. when fully extended ; in the preserved 
condition an animal which is preparing to divide measures 1*8 mm. 
or more, the first individual being 1 or 1*2 mm.; diameter up to 
0*38 mm.; n=10 or 11. Setae in bundles of 15-17, implanted in 
semicircles ; in ii they are 85-120 /a long, the main portion of the 
shaft straight, the prongs almost equal in length and thickness, 
or the proximal prong slightly thicker at the base; position of 
nodulus varies from middle of shaft to frankly distal. In the 
other segments setae shorter, 60-70 /a long, 1*7ft in thickness; 
shaft here also straight for the greater part of its length, distal end 
hooked, proximal part gently curved, no regular difference between 
the prongs; nodulus varies in position, from the middle to 
distinctly distal. Prostomium practically absent; mouth a large 
circular orifice, ventro-terminal, looking obliquely forward and 
downward. (Esophagus short but distinct. Crop with a layer of 
chloragogen cells on its surface, like paving-stones, with slight 
intervals between them ; a ring of elongated cells internally at 
the 'entrance to the crop, hanging backward into the crop, perhaps 
amoeboid, A granular opaque mass in the cerebral ganglion. 

Remarks. The species is commensal on several species of water- 
snails —lAmncea gedrosiana var. rectilahrum, acuminata, chlamys, 
etc.; and also in the sponges Epliydatia fluviatilis and Epongilla 
carteri. 
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Distribution. Calcutta; Lake Inle, Burma; Peshawar and 
Nowshera, N.W. Frontier Province; Gurdaspnr List., Punjab; 
Satara, W. Ghats. Outside India recorded from Seistan, E. Persia. 

B. ' Chaetogaster langi Bretscker, 

1907. Chmtogaster punjahensisy Stephenson, Ilec. Ind. Mns. i, 
, p. 183, pi. V, %8. 1-11. 

1916. Clicotogaster ptmjabensisj Steplienson, Tr. Boy. Soc. Edin. i, 

E . 740,744. r , j , 

togaster'punjahmsiSf Mehra, P. Z. S. p. 467. 


1920. Chcetogaster punjabensiSf Stephenson, Mem. Lid. Mus. vii, 
p. 196. 


Length 1-2 mm.; segments 8-21; or 9. Transparent. 
Prostomium short and blunt; head with a rather bulbous appear¬ 
ance, the pharyngeal region being rather sM^olJen, the rest of the 
animal of uniform diameter, slender. Setae 5-7 per bundle, in 
length equal to two-thirds of diameter of body in moderate exten¬ 
sion ; distal prong of the forked end longer than the proximal. 
(Esophagus in segment iii, of moderate length, half as long as 
pharynx. One pair of lateral commissures in iii. Pirst nephri- 
dium in vii. Cerebral ganglion with retractile body. 

Eemarhs. I noted on one occasion the presence of a few small 
setse in segment iii,—an ancestral reminiscence. 

After examining British specimens of what are undoubtedly 
G. lanyi in the living condition, I recognize the identity of my 
Q, punjahensis with it. 

DiaU'ihution, Lahore ; free living. A common European form; 
recorded also from Seistan, E. Persia. 

4. Ch£8togaster limnsei K, Baer. 

1909. Chcetogaster limnmi, Michaelsen, Mem. Ind. Mus. i, p. 181. 

1918. Chcptogaster limnceifj Stephenson, Rec. Ind. Mus. xiv, p. 9. 

1920. CJuttogasier limnceit Stephenson, Mem. Ind. Mus, vii, pri96. 

1884. Chtetogaster limncei^ Vejdovsky, Monotr. p. 36. pi. vi. 
figs. 16-18. e r , r ; 

Length of a single individual up to 2 mm., of chains up to 
5 mm. Whitish in life, much less transparent than other species 
of the genus. Prostomium forming at most a feeble and indistinct 
projection. Setae 8-12 per bundle, those of ii somewhat longer 
than the rest; terminal prongs almost equal and parallel. 
(Esophagus very short, scarcely distinct. Contractile vascular 
commissures of the oesophageal region dilated as hearts. 

Eemarhs. Michaelsen’s definition of this genus in the ‘ Siiss- 
wasserfauna Leutschlands ^ (124) is wider than that given above. 
He there allows a very great variation in the number and size of 
the setee, “the extremes being, on the one hand, 14-20, those 
. of ii ca. US p long, and the rest ca. 79 p ; and on the other hand 
6-8 in bundle, length of those of ii 69 p, of the rest ca. 50 p.^^ 
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The deftaifcioti would almost include G, hengaletuis, lu the 
Tierreicli volume the same author gives the number of setae per 
bundle as 8-12, as I have done above. 

The identiftcation of tlie worms which I examined from thelnle 
Lake remains doubtful, even after a comparison with an actual 
specimen of Q, limncei from Europe. The worms I examined 
were in a tube with (7. annandcdei^ and were taken from the, 
sponge Ephydaiia JluviatUls. The species has not previously been 
recorded from a sponge. 

Piguet (134'' remarks that the much inferior transparency of 
this worm is due to its mode of life—parasitic on, or in the 
respiratoiw chamber of, freshwater Molluscs, 

Distribution. Xaini Tal, W. Himalayas (Dr. Annandalc informs 
me that these specimens were found on a Limncea) ; ? Inle Lake, 
Burma (on Ephydatia fluviatilis). This is a widely distributed 
European species, commensal on or parasitic in freshwater snails. 

5. Chsetogaster orientalis Sieph, 

1907. Chceiof/aster pellucidiiSj Stephenson, Rec. Ind. Mus. i, p. 237, 
text-tigs. 2-6, pis. ix-x, tigs. 1, 3-10. 

1910. ChMogaster orientalii, Stephenson, Rec. lud. Mus. v, p. 68, 
texh-iig. 4, jd. yiii, figs. 3-4. 

1913. Ch(Bto(jaster orientalis^ Stephenson, Tr. Roy. Soc. Edin. 
xlix,pp. 740, 744, 754. 

1920. Chcetoyaster orienialisy Mehra, P. Z. S. p. 457. 

1922. Chcetoyaster orientcdis^ Stephenson, P. Z. S. p. 109, text- 
figs. 1-6. 

1909. Chcetoi/aster orientalis^ Stephenson, Rec. Ind. Mus, iii, 
p. 107. 

Length of a chain 5-10 min. or more ; segments 11 upwards; 
11 =; 8. Transparent. Prostomiiim vestigial, the mouth reaching 
to the tip of the snout. Setae 6-7 per bundle in ii, 2-5 in the 
remaining segments ; double-pronged, the distal prong being the 
longer, both equally thick at the base ; setae of ii 0*14 mm. long, of 
other segments about 0*11 mm. (Esophagus short, in iii. First 
nephridium in vii. Cerebral ganglion contains a dark granular 
mass. No definite gonads, sexual cells produced by proliferation 
of peritoneal epithelium in various parts of the body ; no sperm- 
sacs or ovisacs; male funnel in v, vas deferens dilating to an 
oval atrium in vi; clifrellum ^v-^vii = 2. Penial setse (text-fig. 9) 
shorter, stouter and fewer (3 per bundle) than the normal, with 
a single point, quite blunt j nodulus very large, near distal end. 

Remarks, The species is carnivorous, devouring small Crustacea, 
Rotifers, small Nematodes, Oifetes such as Paramcecium, and 
other small worms; they will attempt to swallow animals much 
larger than themselves, e,g,^ a dead fly. 

I have described the vascular system and its relation to the gut 
in this species in some detail (72), and also the peculiar mode of 
origin of the sexual cells (^8). 

Distribution, Lahore, free living ; also recorded from Tibet. 
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6. Chaetogaster spongillse Annand. 

1906. Chatogasier spong\ll(By Annandale, Journ. & Proc. As. Soc. 

Bengal, ii, p. 188, text-6g. 1 a. 

1907. Chcetogaster spongill^B, Stephenson, liec. Ind. Mus. i, p. 248. 
1911, CfKetogaster spongiUcBy Stephenson, Pec. Ind. Mus. vi, p. 205, 

text-fig. 1. 

1920. Chatogastev spongillce^ Stephenson, Mem. Ind. Mus. vii, 
p. 196. 

Length of living and not budding animal 1 mm., of chain of two, 
preserved, up to 0*7 mm.; diameter 0’15mm.; segments 11 upwards; 
n=8. Transparent. Prostomiviin small. Setae of ii (text-fig. 10)^ 



Fig. 10.— Ch(Btog(ister spoiigillcB Annand.; 
setae of segment ii ; x 890. 

up to 6 in number, 90 yu long; of other segments 3, 4, or 5 in 
number, 60/X kng; prongs of setae unequal, the distal longer and 
often thinner ; noduiiis proximal to middle of shaft. (Esophagus 
short; no chloragogen cells on crop. Cerebral ganglion with 
spherical granular mass. 

EemarJcs, The animal feeds on the organic ddbris of the decaying 
parts of sponges, and is not found in the healthy growing pm'ts; 
it no doubt helps in liberating the gemmules. It progresses by 
wriggling. 

The ventral nerve cord shows more distinct ganglionic aggre¬ 
gations than in some other species; the appearances of the 
epithelium of the crop suggest intracellular digestion. 
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Distribution, Calcutta, in Spohigillci curteri aud S, decipienSj and 
on Plumaiella repens var. emarginata ; Khandala, W. Ghats, in 
Spongilla crater if ormis, 

Chastogaster sp. 

1906. Chcetogaster sp., Annandale, Journ. & Proc. As. Soc. Bengal. 

ii, p. 189, text-%. 1 b. 

1907. Chretogaster sp., Stephenson, Rec. Ind. Mus. i, p. 248. 

Length 2-3 inrn.; 7i = 8or9. Anterior ,end somewhat trun¬ 
cated, Setso arranged in semicircles, as in G, bengalensis. Buccal 
cavity deep, pharynx short, oesophagus short. Pirst nephridiura 
in vii, larger than the rest. Cerebral ganglion contains a densely 
pigmented mass (? eye). 

A S 2 )ecies inquirenda. The food consists, in part at least, of 
Protozoa which are abundant on the surface of the zoarium of the 
Polyzoon on which it was found. The eyespot is probably 
comparable with the refractile bodies in the cerebral ganglion in 
some other species; these bodies may originally have been eyes, 
and may have lost their pigment and become vestigial since the 
genus took to a parasitic or commensal life in the cavities of other 
animals. 

Calcutta j on the surface of PluTtiatella repens var. emarginata, 

2. Genus NAIS Mull, em. Vejd, 

Prostomium well developed, simple, rounded. Hinder end 
simple. Dorsal setas beginning in vi, with moderately long hair 
setge, at most twice as long as the diameter of' the body, not 
specially elongated in any segment; and needles, with simple or 
bifid or rarely ctenate point. Ventral bundles of double-pronged 
crotchets, those of ii-v almost always longer and thinner than 
the rest. Clitellum including segments v-vii. Testes in v, 
ovaries in vi; male funnel on anterior face of 6/6, vas deferens 
leading to a dilated atrium in vi; male pores in vi; sperm-sac 
formed from septum 5/6, ovisac from 6/7, both single, the sperm- 
sac extending back within the ovisac; female funnels in hinder 
part of vi. Spermathecse in v, consisting of ampulla and muscular 
duct. Penial setae near male aperture, 2-6 in bundle. 

This is perhaps the most numerous genus of the family, and 
will no doubt be found in most parts of India wlien the fresh¬ 
water fauna has been more completely investigated. 

The discrimination of species rests mainly on the characters of 
the seta3, aud in any description it is tlierefore necessary to 
examine these with the greatest care; the chief points to which 
attention should be directed are mentioned in the Introduction, 
and may be seen in the following diagnoses ; especial importance 
attaches to the dorsal needles, the points of which should be 
examined with the oil immersion lens. The position of the 
nodulus seems in some species to vary in the several setee of the 
same ventral bundle according to a definite rule (Stephenson, 77). 
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I)isirihUion. Frontier Province (Peshawar); Punjab 

(Lahore, Kasauli); United Provinces (Agra, Lucknow); Bihar 
(Sirsiah); Calcutta and environs; Bombay; AV. Ghats (Khaii- 
dala) ; Central India (Gwalior); Central Provinces (Saugor, 
Pachinarhi); Barkuda I.; Travancore (Bheemanagar); Ceylon 
(Kandy). Doubtless the genus exists throughout India. 

, A common European genus. 

' Ke7/ /o the Indian species of Nais. 

1. Eyes present.;. 2. 

Eyes absent .. 4. 

2. Dorsal needles 2~4 in bundle, single-pointed.... N. ohtvsa. 

Dorsal needles 1-2 in bundle, double-pointed ., 3. 

3. Prongs of dorsal needles comparatively long, of 

about equal length, set at an acute angle to 

each other . N, elintjuis. 

Prongs short, inconspicuous. N, communis var. 

punjabemis, 

4. Dorsal needles pectinate . iV. peetinata. 

Dorsal needles double-pronged . 5. 

6. Stomtwh present; prongs of dorsal needles short 

and inconspicuous . N, communis var. 

caeca* 

No stomach; prongs of dorsal needles fairly 
obvious . 6. 

6, Segments of the single animal few, about 13 .. N. raviensis. 
Segments of the single animal comparatively 

numerous, about 30 or more.*. 7. 

7, Inner (proximal) prong of dorsal needles the 

longer . N. paraguayensis. 

Prongs of dorsal needles equal in length. N, paraguayensis 

var. aeqitalis. 

Outer (distal ) prong of dorsal needles the longer. 8. 

8, Outer (distal) prong of anterior ventral needles 

(segments ii-v) nearly twice as long as the 

proximal... . N. paraguayensis 

var. barkudensis. 

Outer (distal) prong of anterior ventral needles 
only slightly longer than the proximal ...... N. givaliorensis. 

Carter (2) described a form which he called Nais fusca from 
Bombay. This is included by A. G. Bourne (19) in a systematic 
account of the Naididse. Michaelsen omits it altogether from Jiis 
lists of Indian Oligochaeta (54, 68), though he had previously 
included it doubtfully under N.josince in the Tierreich volume (38). 
The particulars given by Carter do not permit the identification of 
the worm ; it cannot, however, be which has bifid needles 

in the dorsal bundles, since N. fusca has only capillary setso there. 

Schmardu (3) described a Nais caudata^ which is thought by 
Michaelsen (38) to be possibly a Dero* 8chmarda however 
recognizes Dero as a separate genus, with gills, and would have 
referred his worm to it had there been anything to remind him of 
it. Nais catulata is probably a Nais with a small rapidly formed 
and narrow, newly budded tail. It was found at Kandy in Ceylon. 
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1. Nais communis 

1906. Nats conununiSf Pig-uet, Rev. Suisse Zool. xiv,p. 247, pi. x, 
fig. 9, pi, xi, figs. 14-17 and 19, pi. xii, fig, 11. 

a. var. pnnjabensis Step7i, 

1909. Nais mriahilis var. pimjahensis^ Stephenson, Mem. Lid. Mua. 
i, p, 256, text-tigs. 1-3, pis. xv-xxii, tigs. 1-21. 

1909, Nais communis var. punjabensiSf Piguet, Rev, Suisse Zool. 

xvii, p. 198, text-fig. 

1910. Nais variabilis v&r. punjabensis, Stephenson, Rec. Ind. Mus. 

V, p. 66, pi. viii, figs. 1-2. 

1910. Nais communis var. punjabensisy Stephenson, Rec. Ind. Mus. 

V, pp. 287, 239, 240, pi. xi, figs. 2, 4. 

1913. Nais communis vai'. punjabensis, Stephenson, Tj.'Rov. Soc. 
Edin. xlix, pp. 737, 744, 768. 

1916. Nais communis var. punjahensis^ Stephenson, Tr. Roy. Soc. 

Edin. 1, p. 786. ^ 

1918. NaU comytiunis Ys,x,punjaben8i8y Stephenson, Rec. Ind. Mus. 
xiv, p. 12. 

1920. Nais communis var. pnnjabensis, Stephenson, Mem. Ind. 
Mua. vii, p, 196. 

1920. Nais comynunis var. punjahensis, Mehra, P. Z. S. p. 467. 



a. 

Pig. 11 .—Nais cornymmis var. pwijabensis ; a, ventral seta of an anterior 
o bundle ; ventral seta of a posterior bundle ; c?, dorsal needle. 

Length 2-14 mm., average length of a single individual 5-6 miu. 
Colour light grey, with irregular light brown pigmentation over 
the most anterior segments. Segments 18-32, often about 26; 
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n = 14-16. Eyes present. Prostomium short, rounded. Ventral 
setae usually 3-5 in a bundle, extremes being 2-7; those of ii-v 
(text-fig. 11, a) in length 86-95/x, the distal prong one and a half 
times as long and half to two-thirds as thick at the base as the 
proximal, shaft thinner and less curved than in the more posterior 
bundles, nodulus proximal (usually only slightly so); setse of the 
remaining 8egment8(text-fig.l 1,6) 70-80/1, long, or more in extreme 
cases, moderately stout, more curved than the anterior ones, distal 
prong slightly longer ^han the proximal and about half as thick at 
the base, nodulus distal. Dorsal bundles of 1-2 hair setm and 1-2 
needles, the length of the hairs at most equal to the diameter of the 
body; needles (text-fig. 11,c) average about 60/x, in length, are 
slightly »:ckleshaped, with a finely forked distal end (the forking 
may apparently rarely be absent), and an indefinite nodulus about 
one-third of the length from the distal end. Body-cavity with 
many corpuscles, which may he of two kinds, white and brown. 



Stomach in vii or viii or vii and viii. Cerebral ganglion deeply 
indented behind, less deeply in front. Male funnel of fair size, 
turned backwards into the mouth of the sperm-sac ; ectal part of 
vas deferens covered by “ prostatic” cells, atrium approximately 
spherical, ejaculatory duct short, opening into a slight depression 
of the surface. (Dvisac includes the sperm-sac. Ampulla of 
spermatheca at maturity a large thin-walled sac extending back 
into vii, contained within cavity of sperm-sac; duct not marked 
off externally, but lumen suddenly contracts to a fine tube with 
thick walls. Clitellum v-vii. Penial setae (text-fig. 12) 90 /x. long, 
2-3 in bundle, stout, slightly bifid or with single blunt point. 

RemarTcs, The nomenclature of this form has given some little 
diflBiculty. I at first named it N, variahilis var. jpunjahensis, on 
account of the similarity of the setae to those of K variahilis 
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Piguet; but an examination of the genital system by Piguet, and 
independently by myself, showed that the present form was 
closely allied to N. communis. See the discussion in Piguet (56). 

The differences of this var. from the type form of the species 
are as follows :—In the type form the whole body is yellowish red 
or pale brownish ; the prostomium is fairly long, twice as long as 
broad at the base; all the ventral set® have a markedly longer 
distal prong; in the dorsal needles the forking is very easy to see 
(which is not at all the case in the var. .punjabensis), and the 
prongs diverge almost at a right angle; the spermatheca does not 
appear (from the figure) to be contained in the sperm-sac in 
segment vi, as it is in the present form. 

The thornlike projections on the dorsal hair set® described in 
the original account of the worm are, as suspected by Piguet, a 
cryptogamic growth. 

The worm has been found inhabiting tubes, probably abandoned 
by insect larv®; specimens found by Annandale in Seistan 
were living in relatively long mucilaginous tubes, to which 
colonies of the Polyzoon Lophopodella had attached themselves. 

1 have used this form in an account of anti peristalsis and 
reversed ciliary action in aquatic 01igoch®tes, and have studied 
the relations of the contraction of the dorsal vessel and of the gut 
to each other (72). The relations of the nodulus in the set® of 
the same bundle are explained in (77). 

Distribution, Lahore; Peshawar; Kasaali,W. Himalayas; Agra; 
Kbandala, W. Ghats ; Bheemanagar, Travancore (in Spongilla 
carieri). Also in Seistan, E. Persia. 

The type form of the species has been found a:s far apart as 
Patagonia and Switzerland. 

b. var. c®ca Steph, 

1910. Nais communis var. cmca^ Stephenson, Eec. Ind. Mus. v, 
pp. 285, 288, pi. xi, fig. 8. 

1918. iVaw communis var. ccccCf Stephenson, Kec. Ind. Mus. xiv, 

p. 12. 

Length about 2 mm.; segments 24-27. No eyes. Ventral 
set® in bundles of two or three throughout; those of ii-v (text- 
fig. 13, a) in length 80-94 p, distal prong with slight swelling at 
its base and hence somewhat clawlike, one and a quarter times as 
long and about two-thirds as thick as the proximal ; from vi 
onwards (text-fig. 13, h) 71-87 p long, distal prong about equal to 
proximal in length but only about half as thick at the base. Dorsal 
set® regularly one hair and one needle per bundle; the hair set® 
equal to about three-quarters of the diameter of the body (pre¬ 
served) ; the needles (text-fig. 13, c) 63-58 p long, shaft straight 
or nearly so, prongs short, equal in length, one thicker than the 
other at the base. 

llemarhs. The specimens were found originally along with others 
of N, communis var. punjabertsisf of which this is really a variety— 
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a variet}^ of a variety. The essential point of difPerence is the 
absence of eyes. As the specimens were taken from a sponge, it 
might seem possible to correlate the absence of eyes with the 
absence of light; but this latter would hardly be sufficient!v 
marked to produce such an effect, and moreover specimens of the 




c. 


Fip;. 13.—Artis commwm Piguet var. ccbc(i\ a, ventral seta of an anterior 
bundle; h, ventral seta of a posterior bundle ; o, dorsal needle. 

more normal form, with eyes, were obtained from the same sponge. 
So, too, in Kasauli the two forms occur toerether, but here both 
live freely. 

Distribution, Bheeinanagar, Travancore (in Spongilla carteri ); 
Kasauli, W. Himalayas. 

2. Nais elinguis Orsf, 

1909, JVats elinguis, Michaelsen, Mem. lud. Mus. i, p. 131. 

1903. Naxs elinguis, Michaelsen, Jalirb. Hamb. wiss. Anst. xix, 
P..176,%.4. ' 

1906. Nais elmguis, Piguet, Kov. Suisse Zool. xiv, p. 241, pi. x, 
fig, 8, pi. xi, figs. 8^13, pi. xii, fig, 10, 

Length of chains 1*2-10 min., of single animals 2|-8 mni. 
Segments of a single animal 15-37; «=12 to 21. Colour a clear 
brown, Prostomium short, roundly conical. Eyes present. 
Ventral bundles with 2-5 bifid crotchets, distal prong longer and 
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thinner than the proximal; all similar in form, but those of ii-v 
a little longer than the rest, and with nodulus almost median, 
those of succeeding segments with nodulus distal. Dorsal bundles 
whth 2-3 almost straight needles, nodulus rather more than a 
quarter of the distance from the distal end, tip slightly curved, 
ending in two fine prongs, which diverge only slightly, both fairly ‘ 
long, the outer or distal slightly longer; and 2-3 fairly stiff hair 
setm, in length about equal to the diameter of the body, three 
times as long as the needles. Gut gradually widening in vii. 
Vascular commissures of i and ii mostly anastomosing, those of 
iii-v mostly independent. Male funnels turned backw’ards into 
the neck of the sperm-sac; vas deferens covered with prosfatic 
cells; atrium rounded, with thick and muscular walls. Penial 
setje 4-5 in number. Sperm-sac contained within ovisac. 
Ampulla of spermatheca thin-walled, duct one-third the length of 
ampulla, with thick walls and narrow lumen. 

Remarks. Michaelsen records this species from Lahore; these 
Lahore specimens were sent by me to liim ; as I had never found 
this species in or near Lahore myself, I was inclined to believe 
that the specimens that actually reached Michaelsen were the 
ordinary Nais of Lahore— N, communis var, 

Annandale kindly sent all the museum specimens labelled Nais 
elinguis for me to examine ; 1 found the specimens from Lahore 
to be, as I supposed, N, communis var. punjahensis.^ but those from 
Calcutta were N, elinguis] about those from Alipur I am very 
doubtful. The determination of Naididse from spirit material is 
full of pitfalls ; and the older diagnosis of N. elinguis has been 
shown by Piguet (133) to cover at least three species— N.elinguiSy 
N . variahihs., and N, communis —all of which have double-pointed 
needles in the dorsal bundles. 

Distribution. Calcutta, in Spongilla carteri ; ? Alipur, near 
Calcutta, from colonies of Plumatella ernarginata. Widely spread 
in Europe. 

3. Nais gwaliorensis Steph. 

1920, Nais givaliorensis, Stephenson, Mem. Ind. Mus. vii, p. 198, 
pi. ix, figs. 3-4. 

Length 2*7 mm.; diameter 0*25 mm. Segments 29 in the 
single animal. Prostoinium bluntly triangular. No eyes. No 
stomachal dilatation. Dorsal bundles usually of one hair and one 
needle, sometimes two hairs; the hair usually rather shorter than 
the diameter of the body ; needles (text-fig. 14, c) ca. 45 fx. long, 
bent at a very obtuse angle distal to the middle, the distal section 
being slightly curved ; length of distal section to that of proximal 
section :: 2 : 3 ; tip bifid, angle between the prongs moderately 
wide, outer prong slightly the longer. Ventral bundles behind 
segment v (text-fig.^i4, a) 4 or 5 in bundle, 45-53 p long and 
2-5/X thick; nodulus distal; prongs equal in length, outer only 


60 


NAJDIBjE. 


btilf or two-thirds as thick as inner. In segments ii-v (text- 
fig. 14,5) the shaft is thinner and straighter, the nodiilus at the 



Fig, 14. gwaliore7isis 'y a, ventral seta from a posterior segment; 

0 , ventral seta from an anterior segment; e, dorsal needle. X 1100. 

middle or slightly proximal, the outer prong is slightly longer, 
thinner and more hooked than the inner; 4 setie in a bundle, 
length 50-56 thickness only 2 /x. 

Butrihiitim, Gwalior, Central India. 

4. Nais obtusa {Oerv,), 

1909. Nais obttfsdy Michaelsen, Mem. Ind. Mus. i, p. 131. 

1906. Nats obtusa, Pigiiet, Rev. Suisse Zool. xiv, p. 234, pi. x, 
tigs. 2-4, pi. xi, fig. 6, pi. xii, fig. 8. 

Length of chains 3|-6 mm., of single individuals 3-5 mm. 
Segments of a single animal 25-33. Colour of the anterior part 
yellow to brownish yellow. Prostomiiim fairly long. Eyes 
present. Ventral setae 2-5 per bundle; those of ii-v slender, with 
rather longer and finer distal prong and noduliis proximal; those 
of the following segments shorter, about three-quarters as long as 
the former, thicker, more curved, prongs about equal in length 
but the proximal about three times as thick as the distal, nodulus 
distal. I)orsal bundles with 2-4 single-pointed needles with 
nodulus slightly distal, and 1-3 stiff hair setae about twice as long 
as the needles. No vascular commissures in segment i; those of 
ii-iii usually with a common origin from the dorsal vessel, those 
of iv and v independent. Male funnel large, vas deferens covered 
with prostatic cells, atrium globular, ejaculatory duct narrow, 

^ male pore on rounded papilla. Penial setae 2-3 in number. 
Ectal region of spermatheca with thick and muscular walls, about 
one-third the length of the whole (empty) organ, marked off from 
the ampulla by a constriction, below which it is swollen ; ampulla 
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when empty an elongated sac, narrower behind, when distended 
invades the dorsal regions of neighbouring segments. 

Distrihution, Lucknow ; Calcutta, from Plitmatella fruticosa and 
R emargmata in a tank at the Zoological G-ardens, A common 
European form. 

5. Nais Paraguayensis Mich, 

Michaelaen, Mem. Ind. Mus. i, p. 131. 

1909. Nats paraguagen^iSf Stephenson, Mem. Ind. Mus. i, n 263 
pi. xvii, figs. 22-24. ^ i'* r 

1920. Nais pamguagensis, Stephenson, Mem. Tnd.Mus, vii, p. 197, 

pi. IX, fig. 1. 

1921. Nais paraguaymsisy Stephenson, Rec. Ind. Mus.xxii, p.TSO. 

1905. Naie Paraguay ensis, Michaelsen, Zoologica, xviii, Heft 44, 
p. 364, text-fig. 

Length of single animal 3*5--14 niin. preserved; Indian specimens 
may be as much as 20 mm. living and extended; diameter 
0*2-0’3inm. Segments 29-106. Colour light orange. Prostomiiim 
short, rounded. Anus directed dorsally. No eyes. Ventral setal 
bundles with 3-6 crotchets, those of ii-v scarcely thinner than 
the rest, with distal prong slightly longer than the proximal, and 

/ 




y 

Pig. 16 . — Nais paraguayensis Mich.; 
dorsnl needle. 

both of the same thickness or the distal thinner ; in the remaining 
segments distal prong of equal length with and thinner than the 
proximal. Dorsal bundles with 1-2 hair setae and 1-2 needles; 
the hairs simple, their maximum length equal to diameter of body 
(0‘3 mm.); needles (text-fig. 15) slightly sickieshaped, closely 



Fig. 16 .—Nais paragmyensis Mich.; 
abnormally shaped dorsal needles. 
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applied to the base of the hairs, 60 jx long and 4 /a thick, with 
faint nodulus distal to middle, tip with two prongs of considerable 
size at an acute angle, proximal rather curved, almost twice as 
long and twice as thick as the distal which is almost straight. 
Ccelomic corpuscles present. No stomach. Vascular commissures 
plexiform. 

liemarJcs, The species was found originally, as the name implies, 
in Paraguay; it furnishes an instance of the wide distribution, and 
hence valuelessness for zoogeography, of these small freshwater 
forms. 

The Indian specimens have been much larger than the original 
ones from Paraguay, and have had many more segments. The 
binder end of the body in these long Indian worms shows a 
considerable length of rapidly produced new segments. Pission 
has not been observed; possibly the worm fragments, without 
previous formation of a budding zone, and regeneration of the 
portions takes place subsequently (Stephenson, 96). Irregularities 
may occur in the shape of the dorsal needles (text-fig. 16). 

Distribution in India:—Calcutta (Museum Tank); Sirsiah, Bihar; 
Lahore; G-walior, Central India ; Pachrnarhi, Central Provinces. 

a, var. aequalis Steph, 

1920. Nais paraguai/ensis var. cequalis, Stephenson, Mem. Ind. 

Mus. vii, p. 197, pi. ix, fig. 2. 



Fig. 18 .—Nais paraguayensis Mich. 

var. harkudensis ; dorsal 
needle. X 800. 


U 

Fig. 17 .—Nais paraguayeMSts Mich. 

var. cequalis) dorsal needle. 

X ca. 1200. 

Length mm. (preserved) ; diameter 0*23 mm. Segments 34. 
Prostomium moderately large and long. Dorsal bundles of one 
hair and one needle seta ; prongs of needle (text-fig. 17) equal in 
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length For the rest appears to be essentially as for the type 
torm (the material was scanty and not perfectly satis factory 1 
baugor, Central Provinces. " 

h, var. barkudensis JSteph. 

1921. Nma paraguayemis var. barhudemis, Stephenson, Pec. Ind 
Mus. xxu, p. 76J, pi. ,x.vviii, %. 1. ‘ 

Length probably about 5 mm. Anterior end rather bulbous 
No eyes. No stomachal dilatation. Segments 31-33 plus a 
posterior zone of small rapidly produced segments. Dorsfl sette 
in bundles of two or three needles .and two or three hairs • the 
hairs rather shorter than the diameter of the body the needles 

ext-fig. 18) 94;. long, with slight eahre-like curS, n^^tiircme 

thn^ of the length from distal end, tip bifid, the prongs at an 
acute angle to each other, the outer slightly longer. ^Ventral 
needles ot segments n-v four per bundle, 100;. long, nodulus 
pioxmial, chstal prong nearly twice as long as proxinfal and of 
about equal thickness. In the remaining segments 4-5 per bnndip 
length 90;., nodulus distal, prongs equll.lhe protim^r^nei 
a twit times as thick as the distal. 

Remarks. The difference of this variety from the type of the 
species IS considerable and it is only the existence cff the var 
miuahs as an intermediary that permits of its inclusion in the 
same species. Indeed the difference in length of the prouL S 

justify its separation, ®^The 
large number of rapidly produced posterior segments is, however 
suggestive ot a relation to the type form of the spelies. ’ 

DistribuUon. Barkuda Island, Chilka Lake. 

6. Nais pectinata Steph. 

1910. AWs pectinata, Stephenson, Rec. Ind. Mus. v, p, 236, pi. xi, 
1920. Naispectinata, Stephenson, Mem. Ind. Mus. vii, p. 198. 

(presei-ved) about 2 mm.’ Segments 
27-31. No ©yes. Prostomium well marked, conical with rounded 
tip. Ventral setae of ii-v (text-fig. 19, a) three per bundle 5fi 
long thinner and less curved than those of follo^viug segment^ 
distal prong one and a quarter times as long and about^half as 
thick as the proximal, both prongs comparatively short, slightly 
sn ollen near them bases, nodulus proximal; those of the remafnine 
segments (text-fig 19,6) 2-5 per bundle, 51-56;. in Wth S 

longer ones owards the hinder end of the body, disfal and ifroximal 
prongs equal 1,1 length, the proximal fully twice as thick the 
distal, both with a slight swelling at the base, nodulus distal. Dorsal 
setae in bundles of one hair and one needle seta ; the hairs smooth 
1 Kc length to the diameter of the body ; needles (text- 
g. 19, c) 56;. long, shaft slightly sickleshaped in its distal third 
tip pectinate, the outer prongs on each side the strongest, the’ 
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intermediate prongs fine, 2-5 in number, nodulus indistinct, 
resembling a slight angle in the shaft at the junction of middle 



Fig. 19 .—Nais pectinata Steph,; a, ventral seta from an anterior bundle; 

5, ventral seta from a posterior bundle; c, dorsal needle; e,/, 
irregular shapes of the tip of dorsal needles. 


and distal thirds; occasionally irregular forms with partial 
webbing between the teeth (text-fig. 19, d, e,f). No stomach. 

Distribution, Bheemanagar, Travancore (in Spongilla carteri); 
Gwalior, Central India. 

a, var. inaequalis Steph, 

1911. Nais pectinata var. incequalis, Stephenson, Rec. Ind. Mus. vi, 
p. 208, text-fig. 2. 

1920. Nais pectinata var. incequalia, Mehra, P. Z. S. pp. 467, 458, 
text-%8.1A,2. 

Length as for type form (preserved); or 8-10 mm., even 
(extended) 15-18 mm. living. Segments 40-95. Ventral setae 4-6 
per bundle, ca. 100 long in the anterior (ii-v) segments, 90 /a in 
the remainder, or (in other specimens) 60-65 p long throughout; 
in the anterior group distal prong one and a half times as long 
and two-thirds as thick as the proximal; nodulus only slightly 
proximal in anterior and slightly distal in posterior group. Dorsal 
bundles may contain one hair and two needles, or two of each, but 
usually one of each ; dorsal hairs 300-330 p long, or one ma^ be 
more than double as long as the other—250 and 100 ya; in sexual 
specimens begin in viii or ix ; needle setae (text-fig. 20) ca. 110 p 
or (in other specimens) ca. 70 p long, pectinate, the tooth on the 
inside of the slight curve at the distal end of the shaft being much 
thicker and longer than the others; no nodulus. Ccelomic 
corpuscles present. Gut somewhat swollen in vi-viii. Dorsal 
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vessel on left side of alimentary tube from biuder end to septum 
5/6 ; lateral commissures 4 pairs, plexiforra, in pharyngeal region 
(ii-v), commissures on anterior faces of septa for several segments 
further. Cerebral ganglion deeply indented in front and behind, 
Male funnels turned back into mouth of seminal vesicle; vas 
deferens enters atrium low down on anterior face; atrium ovoid 
with long axis vertical, no prostaticcells. Ovisac surrounds 
sperm-sac, may reach xvi; female funnels small^ opening externally' 



Fig. 20.— JVdts 'pectinata Stepb., Tar. inwqmlis) dorsal needle. 

about level of 6/7, apparently too small to be functional. Sperma- 
thecal ampulla ovoid, duct arises anteriorly. Clitellum occupies 
more than half of v, vi, vii, and viii. Penial setse 4-6 per bundle, 
100 /i. long, tip hooked, not bifid as a rule, occasionally with two 
short prongs, blunt and of equal length. Alimentary canal 
degenerates in the fully mature individual; such specimens 
separate off the anterior portion with genital organs (=cocoon). 

Distribution, Agra; Bheemanagar, Travancore (in Simigilla 
carter^ along with the type-form of the species). 

7. Nais raviensis Steph, 

1914. Nais raviensis, Stephenson, Rec. Ind. Mus. x, p. 324, text¬ 
iles. 1-2. >, 

>1916. Nais I'aviensis, Stephenson, Tr. Roy. Soc. Edin. I, p. 785. 
Minute worms, the length of a chain of two being only 3 ram.; 
diameter 0*12 mm. Colour whitish. Prostomium short and blunt. 
No eyes. Segments in a double animal about 26, 13 in each half*; 
w=13. Ventral setm 3-4 per bundle; those of ii-v (text-fig. 
21, a) of a maximum length of 90 /x, breadth 2*2 ya, prongs en¬ 
closing a narrow angle, equal in thickness, the distal considerably 






66 


NAIDIM. 


longer; shaft comparatively straight, noduliis markedly proximal; 
those of succeeding segments (text-fig. 21, h) shorter, stouter’ 
more curved, maximum length 48 /i, thickness 2-5 /a, prongs short, 
included angle wide, proximal prong slightly longer and twice as 
thick, nodulus distal. Dorsal setae as a rule one hair and one 
needle per bundle, occasionally two needles ; the hairs short and 
.fine, 83/X long; the needles (text-fig. 21, c) double-pronged, 





40/X long, shaft almost straight, slightly curved distallv, the 
prongs short and stout, separated by a considerable angle, "and of 
equal length, nodulus two-sevenths from the distal end No 
coolomic corpuscles. No stomach. Anus dorsal. Cerebral eranir- 
liori large, markedly bifid behind. ® ® 

Dutrihution, Lahore (weeds etc. from E. Eavi). 

3. Genus NAIDIUH 0. 

1884. Naiditim, Vejdovsky, Monog. pp. 25, 81. 

1895. Pristina (part.), Beddard, Monog. p. 289.* 

1901. Michaelsen; Tier, x, p. 28. 

1906. Naidium, Piguet, Eev. Suisse Zool. xiv, p. 215 » 

(P«i-t.), Michaelsen, Siisswasseif. Deiitsch n 25 
1913. Natdiwin, Piguet, Olig. Suisse, p. 24. 

Prostoinium rounded or pointed Ventral setal bundles com¬ 
posed of double-pointed crotchets; dorsal bundles beginning in 
n, composed of hair set® and double-pointed needles. 
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EeJatiomJlips of the genus.— from possible differences in 
the genital organs, the only definite distinction from 'the genus 
Frlstino, appears to be the presence in the latter of a long pro¬ 
boscis—an extremely elongated prostomiuin. Beddard, and mere 
recently Michnelsen, have united the two under the name 
PrMna ; Piguet retains them as distinct on account of dilfer- 
ences in the setae, the circulation, the intestine, and the generrl 
physiognomy (what these differences are is not particularized). 
They resemble each other, however, in the fact that the second 
animal of a chain derives the first seven segments of its body from 
the budding zone (if we may generalize from the two Indian 
species—we lack information regarding others); while, so far as 
is known, no more than five segments are so derived in any other 
genus of the family. The genital organs are unfortunately not 
known in any species of Naidium^ so that a comparison cannot be 
made with Pristina in this respect. A description of the genital 
organs in a species of Naidium would be valuable. 

An intermediate form between the genera Naidium and Nais is 
perhaps seen in Naidium {"i Nais) dadayi Michaelsen (122, p. 355, 
and see remarks by Piguet, 134, p. 24). In this species the dorsal 
setae begin sometimes in v, sometimes further forward, even in ii; 
it might therefore be either a Nais with setao abnormally deve¬ 
loped on the anterior segments, or a Naidium with setm abnorm¬ 
ally absent on these segments. Unfortunately none of the 
specimens showed a budding zone, and therefore the number of 
anterior segments which are derived from it is not known ; this 
would have cleared up the uncertainty. The single-pointed 
needles of the dorsal bundles; the sharp divisioiP of the ventral 
setae into two groups, the anterior group comprising those of 
segments ii-v (characteristic of most species of iVaw); and the 
fact that setm may occasionally occur in other genera where nor¬ 
mally they are absent (e. g. on segment iii in Chcetogaster langi, 
v. ant.), lead me to think that this species should be placed 
under Nais. 

Distribution. In India so far only recorded from Lahore and 
iMadras. A common European genus ; no doubt it will be found 
widely distributed in India when the freshwater fauna is better 
known. 

Keg to the Indian species o/* Naidium. 


1. Length more than 8 mm, ; n about 22 . A. hreviseta. 

Length 2 mm.; n=12. A. minutum. 


1. Naidium hreviseta {A. G. Bourne). 

1891. Pristina hreviseta, Bourne^ Quart. J. Mic. Sci. xxxii, p. 353, 
pi. xxvii, figs. 11-15. 


1895, Pristina hrevisetUy Beddard, Monog. p. 292. 

1901. Naidium brtviseta, Michaelsen, Tier, x, p. 23. 

1906. Naidium hreviseta^ Piguet, Bev. Suisse Zool. xiv, p. 210. 

Length more than 8 mm. Segments in a single animal may be 

F 2 
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46 or more, o£ a chain more than 76; n = 22 as a rule. Pro- 
stomium somewhat drawn out as a blunt, short tentacle-like 
proboscis. No eyes. Dorsal seta) of two kinds; hair setgs of 
about the same length throughout the body, except that those of 
ii are about half, those of iii three-quarters as long as those hich 
follow; and needles, somewhat bayonet-shaped, bilid at the tip, 
prongs about equal. A^entral setae of the ordinai’y crotchet form. 
Coelomic corpuscles black and very noticeable. Pirst nephridium 
in ix. The newly-budded head consists of seven segments. 

Remarlcs. MichaeLsen, in his two lists of Indian species (54, 58), 
calls this worm Pristina hreviseta^ in consequence of his decision 
to unite the two genera. In any case, this species shows the 
first stage in the lengthening of the prostomium which leads to 
the characteristic tentacle of the typical Pristinas. 

Distribution. Madras, 

2, Haidium minutum Steph, 

1914. Naidium Stephenson, Rec. Ind. Mus. x, p. 327, 

text-figs. 3-6. 

1916. Naidium minutum^ Stephenson, Tr. Roy. Soc. Edin. 1, p. 786. 

Minute worms, length of a chain of two, moderately extended, 
2 min.; thickness OT mm. Seen by reflected light against a black 





Fig. 22 . — Paidiiim minutum Steph.; dorsal needle. X 1600. 

background often marked by spots or transverse bands of a 
brilliant opaque white (masses of ccelomic corpuscles). Pro- 
8t<»njium longer than its breadth at base, tip rounded. No eyes. 
' Setrinents 01 double animal (excluding those of the budding zone) 
17-19; = Pirst six segments all short, the rest much 
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longer. Dorsal bundles ofc* one hair and one needle, the hair very 
slender, 80-90/X long (rather less than the diameter of the body); 
needles (text-fig. 22) 35 ^ long, with slight double carve, distal 
end forked, the prongs about equal in length, set at a fairly wide 
angle, a slight noduliis one-third of the length of the shaft from 
the disral end. Ventral setie 3-5 per bundle, usually 3; no sharp 
division between anterior and posterior groups; each 30-40/,*, 
long, nodiilus usually distal; prongs equal in length or the distal 
slightly longer. Ccelomic corpuscles numerous, opaque as seen by 
the low power, by the high power seen to consist of aggregations 
of minute oildrops; nucleated, circular, 6-13 fx in diameter. 
Septal glands in iv and v, sometimes also in. iii or vi. Stomach in 
vii. First iiephridium in ix, the next in xi, and no more in the 
anterior animal of a chain. Cerebral ganglion slightly bifid 
behind, the anterior border concave. Six seta-bearing segments 
interpolated in the budding zone at the anterior end of the 
second animal. 


Bistribution. Lahore (E. Ravi). 


4. Genus PRISTINA Ehrhg. 


Prostorniuni prolonged into a mobile proboscis. Ventral bundles 
consisting of bifid crotchets. Dorsal bundles beginning in ii, 
consisting of hair setae and needles with simple or bifid point. 
Stomach in viii. Genital apparatus occupying vii and viii (the 
organs being two segments further back than in the other genera 
of the family in which they are known). Seven tifegments inter¬ 
calated in the budding zone at the anterior end of the second 
animal. 


For relations to the genus Naidium^ u. ant, under the latter 
genus. The larger number of segments added to the head of the 
posterior animal in the budding zone seems to be related to the 
more posterior position of the genital organs in the genus (cf, ant, 
p. 45). 

I liave used the phenomena seen in the Lahore species in a 
discussion on ascending ciliary action in the intestine and anti¬ 
peristalsis in Annelids (72). 

Bistnbution, Calcutta; Lahore ; Allahabad ; Agra ; Bombay; 
Bheemanagar, Travancore. Also in Europe and N.* America. 


Keg to the Indian species of Pristina. 

1. Hair seta3 of iii much elongated ... P. longiseta. 

Hair setae of iii not longer than those of other 

segments . 2. 

2. Ventral setae of segments ii-iv increasing in stout¬ 

ness, those of iv markedly stout. P. cequiseta. 

Ventral setae of ii-iv diminishing in stoutness from 
in front backwards . P. proboscidea. 
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Fig. 23 .—Pristina longiseia Ehrbg.; penial setae. 

than the rest; those of ii slenderer than those of iii, and with 
nodulus proximal or almost at the middle of the shaft; from iii 
onwards nodulus distal; from iv onwards setae shorter and 
slenderer. Dorsal setae in bundles of 2-5 straight and finely- 
pointed needles without nodulus, and 1-4 hair setae about equal to 
the diameter of the body in length, with a line dentation on the 
convex border ; those of iii, however, smooth and much elongated, 
3-4 times as long as those of neighbouring segments, and when 
turned forwards extending beyond the end of the proboscis. 
Cadomic corpuscles present. Stomach in viii. Septal glands in 
iv-vi. Six pairs of vascular commissures in ii-vii, the first and 
second sometimes united by anastomosis, and the last swollen as 
■ hearts. Cerebral ganglion deeply indented in front and behind. 
Male funnels large^ rounded, with borders slightly reflected; vas 
deferens with very thick walls and glandular epithelium, ascending 
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1. Pristina longiseta Ehrhg,, f. typica. 

1909. Pristina longiseta^ Michaelsen, ISfem. Ind. Mus. i, p. 135. 
1909. Pristina Imigiseta^ Stephenson, Mem. Ind. Mus. i, p. 264, 
text-fig. 4, pi. xvii, fig. 25, pl. xviii, figs. 26-33, 38. 

1909. Pristina longiseta^ Piguet, Rev. Suisse Zool. xvii, pp. 212, 216. 

1910. Pnstina longiseta^ Stephenson, Rec. Ind, Mus. v, p. 325. 

1913. Pristina longiseta^ Stephenson, Tr. Roy. Soc. Edin. xlix, 

pp. 7-39, 744. 

1916. Pnstma lomiiseta, Stephenson, Rec. Ind. Mus. xii, p. 304. 
1920. Pristina longiseta^ Stephenson, Mem. Ind. Mus. vii, p. 199, 
1920. Pristina longiseta, Melira, P. Z. S. p. 457, 

1884. Pristina longiseta, Vejdovsky, Monog. p. 31, pl. ii, figs. 13-15. 
1895. Pristim longiseta, Beddard, Mono^. p. 290. 

1906. Pristina longiseta, Piguet, Rev. Suisse Zool. xiv,*p. 290, pl. x, 
figs. 22-23, pl. xii, figs. 21-25. 

1913. Pristina longiseta, Piguet, Olig, Suisse, p. 50. 

Length of single individual 3‘5-5*5 mm., of chains 3-6 mm. 
Segments of single animal 20-33; 9^=12-22. Colour whitish. 
No eyes. Ventral bundles with a maximum of 9 crotchets, with 
distal prong longer than the proximal; those of ii and iii longer 
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at first and then descending, the lumen in its downward course 
swollen to form an atrium ; ejaculatory duct short. Spermathecae 
in the form of a long sac, ending by a thickened portion which is 
not differentiated externally. Penial set® (text-fig. 23) 2 per 
bundle, in vi. No prostatic cells; a special gland in connection 
with the penial setae. 

Eemarls, The degree of serration of the dorsal setae (of all 
except the elongated setae' of iii) varies; in the f. typica, the form 
found in India, it is slight or very slight,^ while the var, leidyi 
(^Pnstina leidyi Michaelsen, 122) has roughly serrated dorsal 
setae. 

The limits of n are apparently wider in Lahore than in Europe 
(12-22; European specimens 13-18). 

I have ascribed a special sensory function to the elongated 
dorsal hairs of segment iii (65) on account of their frequent 
quivering movements. According to my observations the septal 
glands are variable in number. The nephridia commence in ix, 
which is probably a generic character, correlated with the fact 
that seven segments are added to the head of the posterior 
animal in the budding zone. 

I believed that in one specimen (55, pi. xviii, fig. 34) I found 
the 8eta3 of the fourth segment, not the sixth, modified as genital 
setfic; moreover, the modification was not that usually found in 
the setm of vi. This Piguet (66) has shown to be a mistake, the 
specimen being one of P. cequiseta. 

Distribution, Calcutta, in SponyiUa crassissima, and from 
colonies of Plumatella fruticosa and P. emarginata j[oral communi¬ 
cation from Lr. Annandale, emending the original statement); 
Lahore; Bheemanagar, Travaiicore (on or in Spongilla carteri ); 
Bombay; Gwalior, Central India. Widely distributed in Europe; 
found also in N. America. 

2. Pristina sequiseta A, G, Bourne, 

1909. Pristina tentaculatUy Michaelsen, Mem. Ind. Mus. i, p. 134. 

1909. P)'istina cequisetuy Stephenson, Mem. Ind, Mus. i, p. 269, 
text-fig. 6, pi. xviii, fig. 34. 

1909. Pristma (squiseta^ Piguet, Rev. Suisse Zool. xvii, pp, 212, 
210 . - 
? 1915. Pristina cequiseta^ Stephenson, Tr. Roy. Soc. Eain. 1, p. 786. 

1916. Pristina (equiseta, Stephenson, Rec. Ind. Mus. xii, p. 304. 


1891. Pristina eqniseta, Bourne, Quart. J. Mic. Sci. xxxii, p. 352. 
1895. Pristina equiseta^ Beddard, Monog. p. 291, 

1906. Naidium tentaculatum, Piguet, Rev. Suisse Zool. xiv, p. 219, 
pi. ix, tigs. 18-20 & 26. ’ 

« 1913. Pristina cequiseta^ Piguet, Olig. Suisse, p. 52. 

Length of both single individuals and chains about the same, 
2-3 min. Segments of the single individual 18-23; n=12-15. 
Colour whitish. No eyes. Ventral bundles of 2-6 crotchets, 
those of ii 4-5 in number, straighter, slenderer, and a little longer 
than the rest, with distal prong strongly curved and notably 
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longer than the proximal, nodulus slightly proximal; those of iii 
4-5 in number, stouter, more curved, and a little shorter than 
those of ii, distal prong a little longer than the proximal, nodulus 
here and henceforward slightly distal ; those of iv (text-hg. 24) or 
iv and v fewer in a bundle, much larger, longer, and thicker, 
might almost be called giant setae, with a more or less rudimentary 
proximal prong ; , in vi and following segments setae are similar to 
but rather slenderer than those of iii. Dorsal bundles with one 
or more rarely two fine needles, the distal end slightly curved, 
without nodulus, the tip bifid with the teeth very small and equal; 
and one or more rarely two hairs (and then one considerably 



Fig. 24 .—Pristina <squiseta A. Or. Bounie; seta from ventral 
bundle of segment iv. 

longer than the other), somewhat longer than the diameter of the 
body. Stomach in viii. Three pairs of septal glands in iii-v, 
the posterior pair sometimes wanting. Six pairs of vascular 
commissures in ii-vii, those of vi and especially those of vii larger 
than the rest. 

Eemarhs. The synonymy of this form has given a good deal of 
trouble. It was originally described by Bourne from a Victona 
regia tank in London in 1891. In 1896 Beddard described from 
Yalparaiso a^,form which he named Pristina 'prohoscidea ; the 
account was somewhat scanty, and Michaelsen in the Tierreich 
volume considered it as possibly identical with Bourne’s worm. 
In 1905, Michaelsen examined Beddard^s originals on the occasion 
of investigating a similar worm from Paraguay and Java, and 
thus settled the characters of P, prohoscidea (121). But Bourne’s 
original account of P. cequiseig was by no means full, and 
Michaelsen was still in doubt as to the identity of the two forips. 
5So too in 1909, on meeting P. prohoscidea again, this time from 
India (54), he continued to regard P. cequiseta as a doubtful 
synonym. 

Piguet had meanwhile described in Europe a form which he 
called Naidinm tentaculatum (133); this he subsequently recognized 
as identical with Bourne’s worm (56); but Michaelsen, meeting 








with specimens of Piguet’s species from India (54), preferred to 
retain for them the name P. tentamlata. In his list of Indian 
worms of ]t)10 (58), however, he calls the two Indian species 
P. prohoscidea and P. <equiseta. 

In 1909 (55) I gave an inadequate description of certain worms 
from Lahore under the name P. cequiseta ; these Piguet (56) agrees 
(froni the figure of the setae of segment iv) are rightlv nained. 
Specimens which I received from Calcutta, described in 1911 (61), 
agreed with Michaelsen’s revised diagnosis of P prohoscidea ; and 
some which were obtained from Allahabad, which I examined in 
1916 (81), agreed with Piguet’s N. UntucvXatxmi, and were there¬ 
fore labelled as P. cequiseta. 

Michaelsen thinks he has seen a fine serration on the dorsal 
hair setse with the highest powers. 

Distrihutiou. Calcutta (in Spoxiqilla carteri^ j Lahore j Alla¬ 
habad. Also found in Europe. 

3. Pristina prohoscidea £edd., f. typica. 

1909. Pristina prohoscidea f. typica, Michaelsen, Mem. Ind. Mus. 
i, p. 133. 

1911. Pristina prohoscidea f. typica, Stephenson, Rec. Ind. Mus. vi, 


1896. Pristina prohoscidea, Beddard, Ergeb. Magalh. p. 4, fig. 18. 

190C. Pristina prohoscidea f. typica, Michaelsen, Zoologica! xliv, 

]). 869. e I I 

Length 2-5 mm.; diameter ca. 0 25 mm. Segments 18-36; 
m= 16. Proboscis of varying length, from somewhat longer than 
the proper prostomium to nearly three times as l8ng. No eyes. 
Ventral bundles with 3-5 or more, even as many as 8, bifid 
crotchets, those of ii much stouter than those of the middle and 
hinder parts of the body; in ii 3 ya thick, in iv l-o p thick, in iii 
intermediate; distal prong of ventral setse somewhat or much 
longer than the proxim.al, especially in ii. Dorsal bundles 
beginning in ii, with 1—3 or rarely 4 finely serrated hair setae, in 
part somewhat longer, in part shorter than the diameter of the 
body; serrations in the middle of the shaft about 6 p apart; the 
hair sete of iii not specially elongated. Also in the dorsal bundles 
about the same number of small needle setse, with simple pointed 
end. Septal glands in iii-v. First nephridium in ix. 

For discussion as to synonymy, see under preceding species. 

Distribution. Calcutta (in Spontjilla crassissima and S. carteri, 
also living freely). Eecorded also fronr Zanzibar, Chile (Val¬ 
paraiso), Paraguay, and Java. 

a. var. paraguayensis Mich. 

1909. Pristina proboscid-ea var. paraguaysyms, Michaelsen, Mem. 
Ind. Mus. i, p. 134. 

1905, Pristina prohoscidea var. paraguayensis, Michaelsen, Zoolo- 
gica, xliv, p. 360. 

As for the f. typicciy with the following exceptions :—Hair set® 
of the dorsal bundles of very various lengths, some three times (up 
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to 0*55 mm.) as long as tho diameter of the body, especially in the 
hinder segments; serrations of the hair setae coarse, visible with 
comparatively low magnifications, in the middle of the seta about 
11/x apart. 

Eemarhs, The Indian specimens are described by Michaelsen 
as possessing the characters of the variety in a marked degree, 
home of the hair setas being nearly four times the diameter of the 
body in length,'and the serrations being very distinct. 

There are transitions betw'een the ordinary degree of serration 
and that characteristic of the variety (Michaelsen, 121, 122). 

Distribution. Calcutta (from colonies of Flumaiella friiticosa 
and P, emarginata). Also in Paraguay. 

5. Genus BRANCHIODRILUS Mich. 

1890. ChcetohranclmSj Bourne, Quart. J. Mic. Sci, xxxi, p. 83. 

1891. ChcetobranchuSyBoxxvnef Quart. J. Mic. Sci. xxxii, p. 356. 

1895, Ch^etobranchuSy Beddard, Monog, p. 301. 

1909. JBranchiodriluSy Michaelsen, Tier, x, p. 28. 

1910. LaJioriay Stephenson, Rec. Ind. Mus. v, p. 59, 

1912. Lahoria, Stephenson, Tr. Roy. Soc. Edin, xlviii, p. 286. 

1912. Brachiodnhis (laps.), Stephenson, Rec. Ind. Mus. vii, p. 228. 

Prostomium rounded. A pair of dorso-laterally placed branchial 
processes on many or most of the body segments, beginning im¬ 
mediately or at a short distance behind the mouth. Dorsal seta) 
beginning in the same segment as the gills, of two hinds, capillary 
and needles; the former, in a number of the anterior segments, 
enclosed in the gills. Ventral setae crotchet-shaped, forked 
distally. 

The genus has so far been found only in India. It is one of 
the few genera of Oligoclisetes w^hich possess gills; the relation 
of the gills to the hair setse of the dorsal bundles is quite 
peculiar. 

The three species show stages in the origin of cephalization, 
and I have used them in a discussion of this phenomenon (68, 
pp- 229 seq,), B, semperi may be considered as the primitive 
member of the genus; there is no budding zone, and the dorsal 
set^ begin in segment ii; with the production of a budding zone 
before the two animals separate there comes into existence at tiie 
anterior end of the second animal a region of newly-formed seg¬ 
ments ill which dorsal setae do not develop, though ventral setae 
do; this region is of variable extent in B, menoniy while in 
B, hortensis its extent and characters have become fixed. It is 
evident that the condition of cephalization has been produced in 
Branchiodrilus independently of the other genera of Naididae. 

Before B. menoni was known, tlie presence of cephalizatimi in 
B. hortensis and its absence in B, semperi seemed to warrant 
generic separation ; and hence the former was given the generic 
name Lahoria. But with the discovery of B, menoni^ an inter¬ 
mediate form which bridges over the gap in regard to this 
character, it became necessary to unite all three in the same 
genus. 
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I have recently recorded the genus from Luckuow (93), but 
have not identified the species ; and from Burhanpur in the 
Central Provinces (96), the fragment being specifically indeter¬ 
minable. 

IJistnbution. Madras; Lahore; Lucknow; Burhanpur, O.P. 
Key to the Species of Branchiodrilus. 


1, No zone of budding; dorsal seise begin in segment ii., B, semperi. 
Budding zone slight or absent; a varying uitlnber of 
setal bundles ventrally (up to four pairs) in front 

of the first dorsal seta) . B. menoni. 

Budding zone well marked; dorsal setae begin on 
segment vi (occasionally v) ... B. hortensis. 


1. Branchiodrilus semperi (^. G. Bourne), 

1890, ChcBtohranchus semperi, Bourne, Quart. J. Mic. Sci, xxxi, 
p. 83, pi. xli. 

1895. Chcetohranchus semperi, Beddard, Monog. p. 302. 

1900, Bramhiodrilus sempen, Michaelsen, Tier, x, p. 24. 

1912. Branchiodrilus semperi, Stephenson, Rec. Ind. Mus. vii, 

p. 228. 

Length ca. 37-50 mm., diameter 0*5 inn]. Segments ca. 130. 
Anterior end a little thinner, slightly pigmented in transverse 
bands seginentally arranged. No eyes. Branchial processes 
dorso-lateral, one pair on each of the anterior segments, com¬ 
mencing with the second; 60-70 pairs, the first five or six a little 
shorter than the next, diminishing in size after t,he first ten or 
twelve until they become mere warts ; the longest several times as 
long as the diameter of the body. The processes are hollow projec¬ 
tions of the body-wall, ciliated, with a loop of the lateral vessel 
of the segment in each of the first 50 or so. Dorsal setae within 
the branchial pro(fesses, all in the more anterior, some only in the 
hinder segments ; begin in ii; of two kinds, hair and needle 
setae; two or three of each kind in each bundle as a rule, but the 
sickle-shaped needles absent from the more anterior dorsal 
bundles; hairs very long in the anterior segments. Ventral setae 
crotchet-shaped, nod ulus rather distal; 4-6 per bundle; in 
anterior segments outer prong twice as long as inner, behind this 
the inner twice as long as outer, and the angle between the two 
wider. Ccelomic corpuscles rounded, with olive-green granules. 
Lateral commissures a pair to each segment. No stomachal 
dilatation. Asexual division without the production of a budding 
zone. 

EemarJcs. The worm does not ^secrete any glutinous material 
in the form of a tube, but it makes for itself long tracks 
in the mud, and each appears to reside in its own burrow, 
which, unless disturbed in some way, remains as a permanent 
structure. 

Distribution, Madras, in mud from a tank. 
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2, Branchiodrilns menoni JSuph, 

1912. Branchiodrilm menoni, Stephenson, Rec. Ind. Mus. vii, 
pp. 219, 229, text-figs. 1-8, pi. xi, tigs. 1-6, 

1921. Branchiodrilus menoni, Stephenson, Rec. Ind. Mus. xxii, 


p. 752. 


Length (preserved) 8-16 mm.; segments up to 180. Prosto- 
Efiium short, rounded ; no eyes. Anterior part of body pigmented 
dorsally and lateraUv, irregularly in front of gills, then in segmental 
bands for a few seg^nents, soon disappearing. A short pre- 
branchial region between first gills and mouth, which may or 
may not present a series of ventral setal bundles (up to four pairs). 
Gills diminishing in size behind, and ending some distance in 
front of posterior end ; longest gills two and a half times the 
length of the diameter of the body. Dorsal setae of two kinds, 
capillary and needles; capillary alone in the most anterior seg¬ 
ments, one or two per bundle, beginning with and enclosed in 
the gills, slenderer than those behind; capillary setae cease to be 
enclosed in gills at some point in front of segment xxx, thence 
projecting freely, stouter, from this point usually one per bundle. 
JN’eedles (text-fig. 25) begin from the point where hair set® cease 



Fig. 26.- Branchiodrilus menoni Steph.; dorsal needle seta, 

X ca. 375. 

to be enclosed in the gills ; one per bundle, length 0*1 mm., usually 
bayonet-shaped, finely pointed, supporting the base of the hair 
seta, projecting from the surface only slightly. Ventral set® 
usually three per bundle, of three types; in prebranchial region 
77~S7fji long, remarkably slender, with delicate prongs, nodulus 
proximal to middle of shaft; in anterior branchial region 
100~116/x long, slender, distal prong one and a half times as long 
as proximal, nodulus at middle or somewhat proximal; behind 
this the shaft relatively stout, 110-140)it long, prongs equal or 
distal slightly longer, nodulus distal ; in all set® the distal prong 
is only about half as thick as the proximal. No stomach. Dorsal 
vessel on left side of gut. Asexual reproduction without or 
almost without previous formation of a budding zone. 

Bistnbution, Madras. 






3. Branchiodrilus hortensis (Steph,). (Text-fig. 26.) 


1910. Lahoria hoi^tensisy Stephenson, Rec. Ind. Mus. v, p. 69, text- 
figs. 1-3, pi. vii, figs. 1-3. 

1912. BrancModnlm Stephenson, Rec. Ind. Mus. vi% 

p. 229. 

1918. Branchiodrilm hortensiSf Stephenson, Tr, Roy. Soc. Edin, 
xTix, pp. 738, 744, 760. 

1920. Branchiodrilus hovtemis, Mehra, P. Z. S. pp. 467, 468, 463, 
text-figs. 1 B, 3. 

Length 16-25 mm.; diameter 0’5-0*75 mm. Segments of a 
single animal 90-120 ; of a chain of two may be 170. Prostomium 



Fig. 26 .—Branchiodrihis hoi'tensis (Steph.); 
whole animal. X 10. 

bluntly conical, well marked. No eyes. Anterior part of body 
pigmented, irregularly on dorsal surface of first few segments, 
then in transverse bands as far as about segment xx, where it 
dies away; pigmentation less marked and less regular ventrally. 
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Surface of body as well as of gills ciliated. Gills and dorsal setae 
begin on vi (occasionally on v) ; longest gills equal to three times 
the diameter of the body (1-6 mm.); gills diminish in length pos¬ 
teriorly, and end just in front of hinder end of body. Dorsal setal 
bundles of capillary and needle setae, not more than two of each 
per bundle ; capillary setae contained within the gills for first 40- 
^0 segments, some being almost as long as the gills within which 
they are contained ; behind this one capillary seta free from the gill, 
one, shorter than tba free seta, still contained within it. Needle 
setm short pointed rods, scarcely projecting on the surface of the 
body. Yentral bundles of 4-5 setae, distal prong slightly longer 
than proximal and thinner at the base; nodulus slightly distal; 
length 0-15mrn. in front, 0*13 mm. behind; no difference of type 
between those of the first few and the remaining segments. No 
stomach. Dorsal vessel on left side of gut. A budding zone formed 
daring asexual division. Clitellum comprising v-viii. Sperm- 
sac may reach bach to xxvi, usually to xviii; male funnels within 
sperm-sac at some distance behind its mouth, outer margin of funnel 
attached to wall of sac; vas deferens first passes forwards in neck 
of sperm-sac, then upwards to enter atrium on its anterior face 
much above its middle. A large mass of “prostatic’' cells 
covering ejaculatory duct. Spermathecal ampulla heart-shaped, 
notched below where duct originates; aperture some distance 
behind groove 4/5. Penial setse 2-3 in a bundle, somewhat 
hooked distally, not bifid, 132/x long, distal portion narrow, 
36/x long; proximal portion stouter, 96/x long, no distinct nodulus, 
distal portion bent backwards. 

Dvftribution. Lahore; Agra. 

6 . Genus HJEMONAIS Bretsoher. 

1900. Hcemonaky Bretscher, Kev. Suisse Zool. viii, p. 16. 

Ventral bundles composed of double-pronged crotchets. Dorsal 
bundles commencing between xii and xx, or sometimes still further 
back, of hairs and double-pointed needles. Vascular system com¬ 
plicated, the dorsal vessel giving origin in the anterior segments 
to a system of commissures which are connected among themselves 
by longitudinal vessels, and may also communicate with the ventral 
vessel.*^ Vascular loops of the posterior segments form a capillary 
cutaneous network. Pive segments intercalated in the budding 
zone to form the anterior end of the second animjil of a chain. 
Testes in v, ovaries in vi; sperm-sac single, its posterior part 
contained within the ovisac; vas deferens, atrium, and male pore 
ill vi; spermatheca) in v, consisting of ampulla and duct. Penial 
seta) at male pore. Alimentary canal degenerates in the fully 
sexual animal. 

• The genus is at present known only from one locality in 
Switzerland and from Lahore and Agra. 

The genital system is similar to that of Nais, and it is probable 
that this is the nearest relative of Hcemonais\ Nais pectrmta var. 
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incequalis has some characters ot‘ an iatermediary—commencing 
loss of dorsal setae and degeneration of the alimentary canal in 
the sexual animal. 

Distribution, Lahore; Agra. Outside India only known from 
Switzerland. 

1. Haemonais laurentii Steph, 

1915. llcemonais laurentii^ Stephenson, Tr. Koy. Soc. Edin. 1, 
p. 769, text-figs. 1-5, pi. Ixxix, figs. 1-6; pp. 785, 793. 
1920. llcemonais laurentii^ Mehra, P. Z. S. pp. 457, 458. 

Length, maximum extended, 20 mm. 31-36. Prostomium 
triangular vvitli rounded tip. No eyes. Ventral setae 2-4 in bundle ; 
in anterior part of body (text-fig. 27, a) 80-104 ju. long, compara¬ 
tively slender (3/a), distal prong slightly longer than proximal and 



Fig. 21H<smonais laurentii Steph.; various setai, X640. a, anterior ventral; 

A," posterior ventral; c, single-pointed ventral; d, dorsal needle ; 
single-pointed dorsal needle ; /, penial seta. 


half as thick at base, nodiilus usually proximal but variable in 
position; no sudden change in characters of setae on passing 
backwards, but behind xv the type lias changed (text-fig. 27, h\ 
length 80-96/a, thickness 4-4*5/a, prongs equal in length or 
proximal slightly longer, proximal more than twice as thick at base 
as distal, nodulus distal. Lorsal bundles of one hair and one needle 
seta, beginning in xviii-xx; hair setm about 150 /a long; needles 
(text-fig. 27, d) of double-curved and double-pronged type, about 
105/a in length and 4*5/a in thickness, prongs longer than those of 
ventral setas, angle between prongs narrower, distal prong longer 
and sometimes thinner ihan proximal, nodulus distal, whole seta 
largest in posterior part of body, where length may reach 115/a. 
In both dorsal and ventral bundles single-pointed needles may 
occur (text-fig. 27, c, e). Dorsal setae in anterior segments are shed 
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at an early period; traces of their occurrence are found as far 
forwards as segment vi. Coelomic corpuscles present. Ohlora- 
gogeii pigment extends to anterior end of aniinal(into prostomium). 
No stomach. Dorsal vessel on left side of intestine as far forwards 
as vi. Cerebral ganglion bifid in front and behind. Clitellnm 
includes half segment v and anterior part of viii ( = almost 3). 
Male funnels in anterior part of sperm-sac; vas deferens short 
and stout, entering atrium on upper surface of latter; atrium 
small, ovoid; sperrnathecal duct narrow and short, opening at 
middle of segment v, 'ampulla ovoid with long diameter vertical 
(only seen in empty state). Penial setje (text-fig. 27, /) in vi, 
1-3 in bundle, 110 p, long, stout (4: jul), distal end strongly 
hooked and bifid, nodulus very markedly distal to middle of shaft. 

Bemarka, I have investigated in this species the position of the 
nodulus in the several setoe of the same bundle (77). The degene¬ 
ration of the alimentary tract at sexual iimtiiritv is noteworthy 
(76, 78). 

Distribution, Lahoi*e ; Agra. 

7. Genus SLA VINA Vejd., emend. 

1888. Slavina (part), Vejdovsky, Sb. Bohm. Ges. Prag, Math.- 
Nat. Classe, 1883, p. 219. 

1884. Slavina (part.), Vejdovsky, Mo nog. pp. 25, 30. 

1895. Bats (part.), Beddard, Mono^. p. 281. 

1900. Slavina (part.), Micha.el.<en, Tier., x, p. 32. 

1909. Slavina (part.), Michaelsen, Susswasserf. Deutsch. p. 13. 

1913. Slavina (part.), Pigiiet, Olig. Suisse, p. 47. 

Prostomium rounded. Body covered with an investment of 
foreign particles. Tactile papillje present, segmentally arranged 
in zones. Ventral setje double-pronged crotchets. Dorsal set® 
beginning in vi, with hair setae and single-pointed needles. 
Clitellum embracing v-vii. Male funnels facing backwards into 
the mouth of the sperm-sac; atrium in vi; sperm-sac single, its 
hinder part included within the ovisac; spermatheca with duct 
and ampulla distinct. Penial setae present. 

The genus Slavina was established for the Nais appendiculata 
of d’lJdekein by Vejdovsky in 1883; the diagnosis is in 
Czech. In the same author’s monograph of the following year 
the characters are:—Presence of capillary setae, which begin on 
segment vi, absence of gills and proboscis, the capillary setse of 
the first pair of bundles being much longer than those of sub¬ 
sequent segments. 

Beddard in 1895 does not i^ecognize the genus, and places the 
only species under Nais, Micriaelseu in 1900 defines the genus 
thus :—“ Prostomium rounded. Integument often furnished vvith 
small non-retractile papillae. Ventral bundles with forked crot¬ 
chets ; dorsal bundles beginning in vi, with capillary setae only, 
those of vi with one or several elongated hair setae.’’ Two species 
are included, S, appendiculata^ with foreign matter on the integu¬ 
ment and integumental papillae, and S, gracilis, without either 
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(S, gracilis is the Nais gracilis of Leidy ; the absence of foreign 
matter is implied by its not being mentioned, as in the case of 
S* appendiculata). 

In Michaelsen's volume on the Oligoclneta in the ‘ Siisswasser- 
faiina Deutschlands ’ the elongated hair setae of segment vi are 
the diagnostic mark of the genus in the key; the full diagnosis 
runs :—‘‘ Prostoinium well developed, simple, rounded. Dorsal 
bundles of setae begin on vi, with capillary seta 3 >, those of vi with 
enormously elongated hair setae, several times as long as the 
diameter of the body.” 

Pinally Piguet in 1913 diagnoses Slavina as follows:—Pro- 
stomium rounded. Yentral bundles of double-pronged crotchets. 
Dorsal bundles commencing in vi, and, at least in the European 
species, accompanied by needles with simple point. Keproductive 
apparatus not known.”—Though thus neither the sheath of 
extraneous particles nor the elongated hair setse of segment vi 
are found in the formal diagnosis of the genus, both features, as 
well as the circles of integumental papillae, come into the key 
(the work, however, deals only with Swiss forms). The diagnosis 
in the body of the work would not, however, distinguish the 
genus from JS^ais, of which certain species have single-pointed 
needles along with hair setae in the dorsal bundles. 

Four species altogether have been referred to this genus,—one 
American, one European, and two Indian; but I now recognize 
my S. pnnjahemis as identical with S. appencliculata (as suspected 
by Michaelsen in 1913). Of the three species which seem valid, 
two {appendiculata and gracilis) agree in possessing the elongated 
setse, and two {appendiculata and montana) in having the sheath 
of foreign particles and circles of tactile papillae. 

Now specially elongated hair setae are not necessarily—perhaps 
not at any time—of generic importance; compare the genus 
Pristina, where one species has such setae and the others have not. 
The second group of characters, papillae and extraneous covering, 
are of at least equal value, and immediately give a distinct 
physiognomy to the animals possessing them. I propose, there¬ 
fore, to group together the two species with these features, 
appendiculata and montana, and to reserve the name Slavina for 
these; 8. gracilis will then go where it was placed by its discoverer 
Leidy, in the genus Nais, where its relation to the other species of 
the genus will be the same as that of Prutina longiseta to the other 
species of Pristina (I do not forget that Ophidmais serpentina has, 
according to Piguet, a sheath of fine foreign particles, and also 
circles of sensory papill® ; but that genus is characterized by the 
entire absence of hair setae from th^ dorsal bundles, a good generic 
character). 

Key to the Indian species of Slavina. 


1. Eyes present; dorsal hair setae of vi much 

elongated . S. appendiculata» 

No eyes; dorsal hair setae of vi not specially 

elongated . S, montana. 

o 
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1. Slavina appendiculata ( Udek.). 

1909. Slavina a2)pe7idimlatafMichsieUen. Mem, Ind. Mus. i,p. 132. 

1909. Slavina punjabmsis^ Stephenson, Mem. Ind. Mus. i, p. 272, 
pi. xviii, figs. 36-37, pL xix, figs. 41-46, pi. xx, figs. 60-52. 

1918. Slavina punjabensisy StepTienson, Tr. Roy. Soc. Edin. xlix, 
pp, 787, 744,767. 

1913. Slavinar appefiidiculata, Michaelsen, Mem. Soc. Neiichatel, v, 
p. 207. 

1916. Slavina ptipjabensisy Stephenson, Tr. Roy. Soc. Edin, 1, 
p. 793, pi. Ixxx, figs. 4, 6. 

1916. Slavina punjahensisy vStephenson, Rec. Ind. Mus. xii, p. 302. 


1866. Nais appendiculatay d^Udehem, Bull. Ac. Belgique, xxii, 
p. 652, fig. 3. 

1884. Slamna appendiculatay Vejdorsky, Monog. p. 30, pi. iii, 
figs. 17-26. 

1895. Nais appendiculatay Beddard, Monog. p. 287. 

1903. Slavina appendiculatay Michaelsen, Jahrb. Hainb, wiss. Anst, 
xix, p. 186. 

1906. Slavina appendiculatay Piguet, Rev. Suisse Zool. xiv, p. 282, 
pi. xii, fig. 20. 



/ 



Fig. 28 .—Slavina appendimlata (Udek.); 

ventral seta (the proximal 
prong of the fork shpwn 
slightly too short). 

Length of single individual 2-8 mm., of chains 4-20 min. 
Segments of single animal 20-46; n=19-25. Colour light 
brown; body opaque, due to an investment of extraneous particles. 
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Prostomiuin rounded, short. Eyes present. Integutnent with 
zones of iion-retractile tactile papillae, bearing a few sensory 
bristles; one such principal zone at the level of the setae; and 
from vi onwards a second, less important, often absent, more 
posteriorly in tfie segment. Ventral bundles with 2-5 crotchets 
(text-fig. 28), the distal tooth a little longer and considerably 
thinner than the proximal, uodulus proximal to middle of shaft; 
set® of ii-v slenderer and longer tlian the rest. Dorsal bundles 
with one or sometimes two hair set®, equal to or sensibly longer 
than diameter of bod 3 '’, thosJe of vi inucli longer than the others, 
sometimes reaching four times the diameter of the body ; and 
one or two needles, single-pointed, suddenly tapering towards 
the distal end. Alimentary canal dilates in viii. Ccelomic corpus¬ 
cles present. Yas deferens forming a loop with its convexity 
downwards, ascending limb short, entering atrium below middle 
point of its height; atrium large, siibspherical, taking up whole 
length of vi; prostate represented only by peritoneal cells in 
small clusters over the atrium. Spermathecal ampulla of two 
portions, an ental, thin-walled, variable in size and shape, and 
an ectal, a small rounded chamber fairly constant in size; duct 
vertical, iuvaginated upwards into cavity of anjpulla. Penial 
set® (text-fig. 29) 1-3 in number, ending in a single well-marked 
hook ; no distinct nodnlns. 

Bemarks, I now accept Michaelsen's identification of my 
S, punjahensis with the common form. My separation of the 
Lahore specimens was based on the diagnosis in tlie Tierreich 
volume—partly on the statement there made that there are two 
kinds of papill® in S* appendiculata, one kind numerous, scattered*, 
and minute, the other comparatively large sensory projections. 
Of these I only found the latter ; and indeed, as I have since 
discovered, the former are not mentioned or figured by d’lldekem 
in the original description, nor by Vejdovsky (138), Beddard (31), 
Bousfield (116), Piguet (133), nor by Michaelsen himself in a recent 
diagnosis (124). I found the vascular commissures to be plexiform; 
Michaelsen has explained that the contrary statement in the 
Tierreich volume rests on inference only. 

The second row of papill® was absent in the Lahore specimens, 
and the one which was present appeared to be less regular than 
in the European worms. But the second row is variable at best— 
indeed, Vejdovsky figures only one row. The papill® were absent 
over the ventral surface; this had been previously noticed by 
Bousfield in JVais liirida (a synonym of S, appendictdata). 

I was able to study the sexual organs of this species, which had 
not before been seen, in mature specimens obtained in March at 
Lahore. I have also investigated the phenomena of antiperi¬ 
stalsis and reversed ciliary action in this species. 

Distribution, Alipur, near Calcutta, from colonies of PlumattUa 
emarginata ; Lahore, fi*ee-living. A common European species. 

G 2 
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!S. Slavina montana, noni. iiov. 

1916, Slavina sp., Stephenson, Rec. Lid. Mus. xii, p. 301, pi. xxx. 


%.l. 


Length ca. 5nim.; diameter 0*25 mm.; segments 47 or 48. 
Prostomiuin blunt. No eyes. Poreign particles adhering to 
surface. Body-wall contains pigment grains. Sensory papillse 
apparently in a i^ingle zone rather behind middle of segment, 
often at the level of the setae. Ventral setae (text-fig. 30) up to 
4 in bundle in most anterior segments, 3 in the rest; in segments 
ii-v length 135yit, thickness 3/>t, proximal prong almost equal in 




Pig. 30 .—Slavina montana Stcph,; ventral seta. X 500. 


length to the distal and twice as thick, on the whole much the 
more massive of the two, distal prong slightly claw-like, nodulus 
proximal; in other segments length rather less, 125/x, but no 
other constant distinction. Dorsal bundles of one hair and one 
needle; the hairs equal to the diameter of the body in length, 
none specially lengthened; the needles straight, tapering to a 
single point, 50-60 fx long. Stomach in viii (not always). 

JRemarJcs, I at first refused to name this species, since I thought 
it possible that the specially elongated set® which characterized 
the then known species of Slavina might have dropped out. As 
however there were two undamaged specimens available for 
examination, the chances of this having happened on both sides of 
both specimens seem to me to be slight, and I have therefore 
decided to distinguish it as S, montana. There is really no reason 
why a Slavina should have specially elongated setae—one species 
of Pristina has and others have not; and I think now that the 
description is probably trustworthy on this point. The absence of 
eyes in the present species is also a distinction. 

Distribution, Bhim Tal, Kumaon Dist., W, Himalayas, 
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8. Genus STYLAEIA, Lmh* 

Prostomium prolonged into a long filiform proboscis. Yentral 
bundles of double-pointed crotchets. Dorsal bundles beginning 
in vi, with hair setae not specially elongated in any particular 
segment, and single-pointed needle setae. 

The genus is best known by the species /S', lacustrisy which has a 
wide distribution in Europe, and is also recorded from N. America 
and Siberia. 

Distribution, In India recorded from Calcutta ; Lahore; and 
Bhim Tal, in the W. Himalayas. 

Key to the Indian species o/Stylaria. 

1. Eyes present . S. lacmtris. 

Eyes absent. S. kempt. 

1. Stylaria lacnstris (L.). 

1909. Stylaria lacmtris, Stephenson, Mem. Ind. Mus. i, p. 276, 
pi. xix, figs. 46-48. 

1911. Stylaria lacuatris, Stephenson, Rec. Ind. Mus. vi, p. 209, 
text-hg. 8. 

1913. Stylaria lactistris, Stephenson, Tr. Roy. Soc, Edin. xlix 
p. 739, 744. 



Fig. 31. —Stylaria lacmtris (L.); ventral seta. 

Length of single individuals 3-10 mm.; segments 23-60 ; chains 
5*5-18 mm. long; n= 15-36. Colour to the naked eye a clear 
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reddish brown. Proboscis of A^ariable length. Eyes present, 
Ventral bundles of slender crotchets (text-fig. 3.1), nodulus 
proximal, distal prong very large and much curved, proximal very 
small, almost rudimentary. Dorsal bundles comtnencing in vi, of 
long hair setae alternating with very short straight needles, single- 
pointed, without nodulus. Stomach in viii or vii and viii. 
Eehind vi the gut is surrounded in each segment immediately 
behifid the septum by a ring of blackish pigment, sometimes well 
marked and visible to the naked eye, at others hardly present. 
First nephridium in vii, viii, or ix. Vas deferens without 
“ prostatic ” investment, opening into the upper part of a pear- 
shaped atrium ; penial set® present. 

Jiemarhs. The length of the hair seta) is variable; in my 
Calcutta specimens it was double the diameter of the body, in 
the Lahore specimens equal to the diameter only. The ventral 
sette in the Calcutta specimens were 6-9 per bundle, in those 
from Lahore 5-6. 

The peculiarity of the process of asexual division consists in the 
fact that the second zone of budding is established one segment in 
front of tlie first, so that the animal of which this segment forms 
the middle part has only one segment of the parent, the rest 
having been produced by the budding zones ; sitnilarly the third 
such zone is produced one segment in front of the second. 

Some individuals become sexual in Calcutta in January. 

Distribution, Lahore: Calcutta. It has also been found in 
Seistan, E. Persia, aud is a common European species. 

2. Stylaria kempi Stexyh, 

1916. Stylaria kempif Stephenson, Rec. Ind. Mus. xii, p. 303, 
pi. XXX, fig. 2. 

Length 2|-4 mm. Prostomium a long narrow’' proboscis, in 
lengtii equal to three times the diameter of the body. No eyes. 
^=25. Ventral setae all with slight kinking forw^ards of the 
shaft at the nodulus; those of segments ii-iv (text-fig. 32) six or 
fewer in bundle, 120 y long, terminal prongs very unequal, the 
distal large, the proximal small, nodulus markedly proximal, distal 
curve of shaft slight; those of more posterior segments 6-7 in 
bundle, 96-100 y, long, proximal prong remarkably small, 
nodulus proxiinal, but not so markedly so as in the more anterior 
segments. Dorsal bundles with one long hair seta, 0*46-0*6 mm. 
long, twice or three times as long as the diameter of the body; 
and shorter hairs, equal to diameter of body or less, 200^ dow’u 
to 80;u; also tw^o or three single-pointed needles, 40 y in length. 
No septal glands. Stomach slightly or w’ell' marked, in viii-and ix. 

Remarlcs, The chief difference between this and the widely- 
distributed /S. lacustris is the absence of eyes in the present form; 
perhaps also the greater length of the single long hair seta of the 
dorsal bundles. Michaelsen (120) refuses to consider certain eye¬ 
less worms described by Eloericke as distinct from the common 
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S. lacustris. These wortiis, which Floericke (118) put in a separate 
genus Ocecaria, and divided among three species, are stated to be 
characterized by (besides the absence of eyes) the shortness of the 
proboscis, and the shortness of the hair setae of the anterior 
segments. Michaelseii points out quite rightly that these are all 
signs of an incompletely developed anterior end, and that the 


f 


' 


Fig. 32.— Stylai'ia Jcempi Steph.; Tentral seta of segment ii. X o50. 


animals are therefore probably ordinary Stylarias which have 
become detached abnormally early. It does not appear that there 
are any such marks in the two specimens on which tlie present 
species is founded. 

Distnhutmu Bhim Tal, Kumaon Diet., W. Himalayas. 


9. Genus DEEO, Olcen, 


1887. Dero (part.), Boiisfield, J. Linn. Soc., xx, p. 91. 

1895. Dero (part.), Beddard, Monog. p. 297. 

1900. Dero (part.), Michaelsen, Tier, x, p. 26. 

Prostomium well marked, rounded. No eyes. Ventral bundles 
of segments ii-iv or ii-v longer than the others. Dorsal bundles 
beginning in v or vi, with hair setae and bifid needles. Hinder end 
with branchial fossa, with gills but no palps. Genital organs in 
general resemble those of ; sperm-sac single, its hinder part 
contained within the ovisac; sp<?rrnathec8e in v, do not enter 
sperm-sac, but (in D, limosa) rather bulge forwards. Alimentary 
canal degenerates in some species in the fully mature (sexual) 
animal. 

For an account of the curious degeneration of the alimentary 
canal in this genus (in D, limosa and another unnamed species), 
V, Stephenson (78). The same phenomenon occurs in Mceynonais ; 
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it occurs in Polychjetes also, but not, so far as is yet known, 
in Oligochsetes beyond those just mentioned. 

The dorsal vessel is ventral in position and on the right side of 
the ventral vessel in B, zeylanica ; its position has not been stated 
for i>. limosa. In Hmmonais the dorsal vessel is on the left side 
of the gut; in some Tubificids {Branchiura and Limnodrilus soci- 
alis), the dorsal vessel is ventral and on the left side of the 
ventral vessel; in Aulojphortis, closely related to Dero, it has the 
normal position in some species and the abnormal (ventral or 
ventro-lateral, side apparently not stated) in others. If the 
statement that the dorsal vessel in D, zeylanica is on the right 
side of the ventral is correct, it would seem to he an exception to 
the usual run of these cases, so far as known. 

True gills, in this genus, are projections, usually longer than 
broad, from the floor of the branchial fossa; secondary gills are 
projections from the margin of the fossa. 

Bistrihution. Lahore ; Kandy, Ceylon ; Agra. The genus has a 
world-wide distribution outside India. 

Key to the Indian species of Dero. 


1. Gills of the usual type, one pair of secondary and 

two pairs of true gills... B. limosa» 

Gills as ridges of wall of branchial fossa, free in only 
part of their extent. B. zeylanica. 


1. Dero limosa Leidy, 

1914. Bero limosa^ Stephenson, Eec. Ind. Mus. x, p. 880, text- 
fig. 6. • • 

1914. Bero limosa^ Stephenson, Tr. Roy. Soc. Ediu. 1, pp. 785, 789, 
pi. Ixxx,fig8. 1, 3. 

1920. Bero limosa, Mehra, P. Z. S. pp. 457, 468. 


1887. Bero limosa, Bousfield, J. Linn. Soc. xx, p. 105, pi. v, 
figs. 11-16. 

1895. Bero limosa, Beddard, Monog, p. 298. 

1900. Bero limosa, Michaelsen, Tier, x, p. 28. 

Length of single animal about 6 mm., of chains about 12 mm. 
Segments of single animal about 48, of chains about the same. 
Transparent. Ventral bundles of segments ii-v with 4 or 6 
forked crotchets, longer than those of other segments, nodulus 
proximal, curve of shaft slight, shaft thinner than in those behind, 
prongs with a very narrow angle between them, distal one and 
a half times as long as proximal; in middle of body bundles have 
3 or 4 crotchets, shorter than those in front, more curved, nodulus 
distal, distal prong very slightly longer and half as thick as 
proximal, included apgle moderately wide. Dorsal bundles begin¬ 
ning in vi, with one hair seta and one needle seta, the latter bifid, 
with a slight sickle-shaped curve. Branchial fossa with rounded 
ventro-posterior border, the dorsal (anterior) border bearing a 
pair of secondary gills; true gills two pairs, leaf-shaped, some¬ 
what longer than broad. Ko coslomic corpuscles. Stomach in ix 
and X, or x. Eour vascular loops in vii-x. (jlitellum includes nearly 
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the whole of v, with vi and vii. Male funnels face forwards in 
V, are cup-shaped; vas deferens forms a downward loop and 
enters atrium ou its dorsal aspect; atrium large, globular; no 
prostatic ” cells on vas or atrium; ejaculatory duct slightly 
invaginated upwards into atrial chamber. Spermathecas large 
ovoid thin-walled sacs, duct narrows downwards. No genital 
setaB; setae of vi disappear in the sexual animal. Alimentary 
canal degenerates at sexual maturity. 

Eemarics, The Lahore specimens showed a number of segment- 
ally arranged bright orange-coloured spots, at the level of the 
setae below the insertion of the dorsal setal bundles; the dorsal 
margin of the branchial fossa was more cut up than usual, appar¬ 
ently, and gave the appearance of two pairs of secondary gills. 

The setae of the ventral bundles vary, I find (77), in the position 
of the nodulus ; as in some other species, there is a regular change 
in its position on the shaft from the outer to the inner seta of a 
bundle. 

Distribution, Lahore; Agra. Widely distributed, e, g, in 
England, N. America, Philippines. 

2, Dero zeylanica Steph, 

1913. Dero zeylanica^ Stephenson, Spol. Zeyl. viii, p. 252, ph i, 
figs. 1-4. 



Fig. 33.— De^o zeylanica Steph.; dorsal needle. 


Length of single animal 7*5 mm.; chains not observed; 
maximum diameter 0-35 mm. Segments 43-60. Prostoraium 
short, rounded. No eyes. Ventral setae of ii-v with only a 
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slight curve, longer than those of other segments, ca. 125u, 
prongs with narrow included angle, distal nearly twice as long as 
proximal and of same thickness, nodulus at or near middle, 
number lu bundle 4 or 5; in other segments length 87-98/x,, 
distai prong only slightly longer than proximal and half or two- 
thirds MS thick at base, nodulus distal, number in bundle 2- 5, the 
aiger numbers in the more anterior segments, the smaller near 
he hinder end. Dorsal sefcm begin in vi, the anterior segments 
having d hair and d needle setsa, further back two of each kind 
per bundle, and further^back still one only; the hairs do not 
exceed the diameter of the body; the needles (text-fig. 33) are 
nearly straight, with a slight sickleshaped curve and finely bifid 
poiut, and a sliglit nodulus distal to middle. Intestine opens into 
floor or braneliial fossa, which extends forwards dorsal to hinder 
end of the gut as a pocket; four pairs of gills as ridges of the 
wall of the branchial fossa and forwardly-directed pocket, the 
ndges being free lu part of their extent, eitlier in their middle or 
at their hinder ends (in the latter case they poiut forwards, not 
backwards as in most species of the genus). 

Remarls. The curious arrangement and form of the gills is 
distinctive. ° 

Distribution^ Kandy, Ceylon. 

10. Genus AULOPHORUS Schmarda. 

JoS* Schmarda, Neue wirbell. Thiere, i, 2, p 9 

(P«rt.), Bousfield, J. Linn. Soc. xx, p. 103. 

189o. Dero (part.), Beddard, Monog. p. 297. 

1900. Der6 (part.), Michaelsen, Tier, x, p. 26. 

1905. Aidophoms, Michaelsen, Z. wiss. Zool. ixxxii, p. 807. 

^ Prostomiuin well fieveloped, rounded. Ventral setje beginning in 
17, composed of double-pronged crotchets. Dorsal setai beginning 
ill V or VI, bundles composed of hair selas and forked or palmate 
needles, liinder end forms a branchial fossa with paired gills, the 
border of the fossa prolonged behind into a pair of long filiform 
appendages (palps) diverging in the form of a swallow’s tail. 

. The distinction from the genus Dero consists in the possession, 
in addition to the gills, ot a pair of long non-retractile and iion- 
vascular palps at the hinder end. Schmarda in defining Aidophoriis 
took the presence of palps, the absence of gills (which apparently 
he tailed to observe in his two species), and the manufacture of a 
tube as the distinguishing characters. Most writers for some 
time afterwards, however, merged the genus in Deroi but 
Michae sen in 1905 re-defined it and separated it again, and he has 
been tollow^ed by later authors. " 

^ The dorsal vessel is ventral in position for the greater paft of 
Its extent in A. tonkinensi^, and ventro-lateral in A. michaelseni; 
it has the normal position in A, furcutus. 

Distribution. Calcutta; Lucknow; Bhim Tal, W. Himalayas; 
Lahore; Bombay; Khed, Poona Dist.; Kandy, Galle, and else¬ 
where in Ceylon. It has a world-wide distribution outside India. 
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Key to the Indian species of Aulophorus. 


1. Dorsal needles palmate ... A. tonkinensis. 

Dorsal needles double-pointed .. 2. 

2. Gills two or three pairs of true and one of accessory, 

or three pairs of true gills only . A, furcatus. 

Four pairs of true gills . A, michaeheni. 


A. occyceplialus Sehmarda, (3), from Galle and also from the 
interior of Ceylon, is placed by Michaelsen, in the Tierreieh as a 
doubtful species; he has since suggested (54) that it may be 
identical with A. tonJcinensis; it is not A, michaelseni, since found 
at Kandy, 

1. Aulophorus tonkinensis {Vejd,). 

1909. Aidophorm ton/cinensis, Michaelsen, Mem. Ind. Mus. i, p. 132. 
1911. Aulophorns tonkinensis^ Stephenson, Rec. Ind. Mus. vi, 
p. 212. 

1913. Aulophorus toyikwensu, Stephenson, Tr. Roy. Soc. Edin. xlix, 
pp. 738, 744, 767. 


1894. Bero io7ikinensis, Vejdovsky, Mem. Soc. Zool. Fr. vii, 
p. 244, text-tig. 

1900. Dei'o tonkinensis^ Michaelsen, Tier- x, p. 30. 

1905. Bero tonkinensisy Michaelsen, Zoologica, xliv, p. 353. 

Length of chain of two animals 3*5 mm.; maximum thickness 
0’28 mm.; segments 26-29; n = 17 or 18; 5 segments added in 
budding zone to form head of second animal. Prostornium small, 
short, rounded; pharyngeal region swollen, the prostornium 
appearing like a nose on its end. Ventral bundles with 4-7 
crotchets, the prongs short, setae of ii-v the same thickness (3/x), 
but longer (90 p.) than those of other segments (70/w.), Dorsal 
bundles beginning in vi, with one hair seta 0T6 mm. long and S/x 
thick, the prongs diverging to a width of 7 /x, and connected by a 
web which may appear ribbed. Hinder end cylindrical, not 
expanded, with an oblique funnel-shaped depression, from which 
two pairs of long cylindrical gills with conical extremities (the 
shape of a lead-pencil) project, the dorsal pair longer ai d thicker 
than the ventral; ventral border prolonged into a psir of palps, 
cylindrical, with distal end slightly swollen and rounded, somewhat 
longer and thicker than the dorsal gills. Ccelomic corpuscles 
present. Stomach in ix. Dorsal vessel has a ventral position 
throiigliout the greater part of its extent; contractile commissures 
in vii and viii. 

Emnarks, Michaelsen considers this species as possibly iden- . 
tical with Schmarda^s A, oxycephalus from Galle, Ceylon (3). 

Annandale apucl Michaelsen, (54), gives an account of the 
behaviour of the worm f it moves about in a case of foreign 
particles; extending the anterior part of its bodj^, it uses its 
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protrusible pharynx as a sucker by which to pull itself along; the 
palps protrude from the hinder end of the case as it moves; cf, 
also Stephenson (61, p. 213). 

Bistrihution, Calcutta; Lucknow; Bhim Tal, Kuinaon Dist., 
W. Himalayas. Also from Tonkin, China. 


2. Aulophorus furcatus {Olcen), 

1910. Bero sp., Stephenson, Kec. Iiid. Mus. v, p. 71, text-figs. 6-8, 
pi. vii, figs. 4-6, pi. viii, figs. 6-7. 

1912. Aulophorus stephemoni^ Michaelsen, Arch. f. Naturgesch. 
ixxviii, Abt A, Heft 9, p. 116. 

1914. Aulophorus f urcatusj Stephenson, Rec. Ind. Mus. x, p. 332. 

1916. Aulophorus furcatus^ Stephenson, Tr. Roy. Soc. Edin. 1, 
p. 784. 

1916. Aulophorus furcatus^ Stephenson, Rec. Ind. Mus. xii, p. 306, 
pi. XXX, fig. 3. 


1887. Bero furcata (part), Bousfield, J. Linn. Soc. xx, p. 105, 
pi. V, figs. 17, 18. 

1896. Bero furcata, Beddard, Monog. p. 299. 

1900. Bero furcata, Michaelsen, Tier, x, p. 29. 

Length of chains about 6-16 mm.; diameter 0*2 mm. Segments 
of single individual about 35-40 or more, of chains up to 48; 
n=18~25; 6 segments added to head of second animal in 
budding zone. Prostomium rounded. Ventral crotchets 4r-5 in 
bundle, fewer posteriorly; those of ii-iv a little longer, with 



Fig. 34 .—Aulophorus furcatus (Oken); dorsal needle. 

longer prongs, the distal longer than the proximal, equal in 
thickness or the proximal thicker at the base; from v onwards 
the crotchets are more curved, shorter, and thicker, with shorter 
teeth, the distal a little longer than or equal to the proximal, 
which is a little or considerably thicker. Dorsal bundles 
beginning in v, containing one double-pointed needle (text-fig. 34) 
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with a slight sickleshaped curve, and one hair seta which does not 
attain a length equal to the diameter of the body. Branchial 
fossa funnel-shaped, with two pairs of true gills and one pair of 
accessory gills, or three pairs of true gills, or three pairs true and 
one pair accessory gills. The posterior margin of the fossa 
prolonged into a pair of long narrow palps, diverging behind. 
Eour or five pairs of vascular commissures, in vi~ix or vi-x, or 
even six pairs in v-x; dorsal vessel on intestine. No stomach. 
Coelomic corpuscles present or absent. First nephridium in vii 
(rarely viii). Clitellum v--|vii=2i. Male funnels cup-shaped, 
close together, looking upwards and backwards, in mouth of 
sperm-sac; vas deferens running downwards on septum 5/0, 
entering anterior face of atrium ; atrium small, subspfierical, no 
covering of “prostaticcells; ejaculatory duct short, somewhat 
invaginated upwards into the atrium. Ovisac encloses sperm-sac. 
SpermathecsB ovoid sacs confined to v, duct narrow and straight. 

Remarks. I have shown that all intermediate conditions exist 
between the typical A. furcatiis with two pairs of true and one 
pair of accessory gills, and the form at first described as Dero sp. 
and afterwards named A. stephensoni by Michaelsen, with three 
pairs of true and one pair of accessory gills. The species must 
therefore be united, and the diagnosis widened accordingly. If 
thought necessary, the typical form with two pairs of true and 
one pair of accessory gills may be distinguish eel as f. and 

the other extreme of the series as f. siephem^oni (Mich.), with the 
proviso, however, that intermediate forms occur. 

Distribution, Lahore; Bombay; Khed, Poona Dist., in a hob 
spring. Widely distributed in Europe; perhaps in Africa and 
America also. 


3. Anlophorus michaelseni, nom. nov. 

1913. Stephenson, Spol. Zeyl. viii, p. 265, pi. i, 

fig. 5. 

1916. Aulophorus palustrisy Stephenson, Uec. Ind. ^Mus. xii, pp. 305, 
306. 

Length of single animal (preserved) 3-4-5 mm.; diameter 
0*3 mm. Segments max. 52; n=22. Prostomium short and 
rounded. In preserved specimens the anterior end is somewhat 
swollen, thickest at iv, vi-vii being contracted and having tlie 
appearance of a neck. No eyes. Hinder end with palps, gently 
tapering in thickness from QQ p proximally to 16 p at distal end, 
and four pairs of gills, all true (inserted within the margin of the 
funnel), the most anteriorly placed being the shortest. Ventral 
setto of ii-iv (text-fig. 35, h) 4-6 per bundle, 76-84/x long, distal 
prong twice as long as proximal, but only two-thirds as thick at 
base, nodiilus markedly proximal; those of the other segments 
(text-fig. 35, c) 4 per bundle, or 3 or 2 posteriorly, prongs equal 
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in length but distal only half as thick as proximal, nodulus 
markedly distal, setae shorter than those of the anterior group 
(08 /a), and more curved. Dorsal bundles begin in v, consist of 
one hair seta not exceeding in length the diameter of the body, 
and one needle (text-fig. 35, a), 51-55/x long, sickleshaped, 



Fig. 35 .—Aulcypliorm michaelseni Steph.; dorsal needle; b, anterior ventral 
seta; c, posterior ventral seta {b and c more magnified than a). 

forked, with slight nodulus at junction of curved with straight 
portion of the shaft. Septal glands in iv and v. No stomach. 
Dorsal vessel has a veutro-lateral position on the gut for the 
greater part of its course. 

Remarhs. I have come to the conclusion that the present 
species must be separated from A.jpalustris Mich. (121), with 
which I at first united it. So far as I know, the only description 
of A. pahtstris that we possess is merely a short preliminary 
diagnosis; but even so, the mention of crotchets (Hakenborsten) 
in tfie dorsal bundles is, I now think, sufficient to distinguish it 
from the present form ; the dorsal needles of this form cannot be 
called Hakenborsten, and I therefore give it a new name. 

I considered in 1916 that this species might ultimately liave to 
be merged in A, furccUtis, through the discovery of intermediate 
conditions of the gills, as it has been necessary to merge 
A, stepliemoni. But the position of the dorsal vessel seems to be 
a well-marked distinction. 

Distribution, Kandy, Ceylon. 
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Family TUBIFICIDiE. 

Small aquatic worms, usually reddish in colour, up to 200 mm. 
in length, of slender build. Setee in four bundles per segment, 
usually with an iudeterminate number of setae per bundle. 
Ventral bundles contain only bitid or more rarely single- 
pointed crotchets ; dorsal bundles consist of bifid or pectinate 
crotchets only, or of bifid or single-pointed crotchets with hair 
seta); both dorsal and ventral series begin in il. ISTo muscular 
gizzard. Testes and ovaries in x and xi respectively; vasa 
deferentia open each into an atrium, or both into a common 
atrium ; atrium opens on xi. Sperinathecso may be absent; when 
present they open on x. Asexual reproduction by fission as in 
the Naididao does not occur. 

The above diagnosis does not apply fully to the aberrant genus 
Aulodrilus. 

This family is very common in Europe, but hitherto only eight 
species, belonging to six genera, have been found in India. 
This poverty is partly apparent, partly real. The difficulties in 
the way of the exact kudy of this family are much the same 
as those mentioned for the Naididm; though being on the whole 
larger worms than tlie Naididae one would expect them to be 
collected oftener; that this does not happen is an indication 
that the family is really somewhat scantily represented in India ; 
and the same applies to the Enchytrcoidae. Two of the eight 
Tubificids, however, Limnodrilus socialis and Brancli^iura soioerbyi^ 
seem to be fairly common forms. 

The disproportions in numbers between the Indian Naididie 
and Tubificidao are brought out by the following table 


Germany (Michaelseii, Siisswasserf. 

KaIDID/E. 

Tubificid-i 

Deutsch. 1909) . 

39 

19 

Swifzerland (Piguet, Olig. Hiiisse, 



1913) . 

33-34 

15 

India.. . . . .. 

31 

8 


Distribution, Kashmir; Lahore, Punjab; Lucknow and Agra, 
United Provinces; Burhanpur, Central Provinces ; Calcutta and 
Belgatchia; Kurseong, E. Himalayas ; Manipur, Assam; Inle 
Lake, Burma ; Barkuda Island, Chilka Lake, E. Coast; Madras ; 
Nilgiris; Kandy, Ceylon. 

Key to the Indian genera of Tiibificidse. 


1. GUIs present in dorsal and ventral series .... Bbanchiuba. 

No gills. 9. 

2. Outer prong of crotchets throughout shorter 

than inner ... AuLODBir.us, 

Outer prong of crotchets mostly equal to or 
longer than inner .". 8. 
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3. No spermathecao; spermatophores affixed to 

surface of animal ... Bothmonkurum. 

Spermatheca single .. MoNOPYLEPHORua. 

Spermatheca paired . 4. 

4. No hair setae in dorsal bundles ; all dorsal 

needles bifid . Limnodrilus. 

Hair seue present; anterior dorsal needles 

ctenate . Tubifex. 

1. Genus LIMNODRILUS Glap. 

Dorsal and ventral bundles with bifid crotchets, of the same 
form in both ; no hair set^. Lateral pulsatile hearts in viii, 
or more usually in viii aud ix; vascular cutaneous network in 
tlie posterior part of the body. Testes in x, ovaries in xi; vas 
deferens long, atrium with a bulky solid prostate, ending by a 
true penis (ix., one the folds of which are not capable of being 
smoothed out) with usually a strong chitinous tube. Sperina- 
thecse in testis segment, containing spermatophores after 
copulation. 

The common species is L. sodalis; specimens of the genus, 
species indeterminable, have been obtained from Sona Sar, a 
small lake in Kashmir, at a height of 12,500 ft. (Limnodrilus sp., 
Stephenson, Rec. Ind. Mus. xii, p. 307). 

Distribution. Lahore; Calcutta and Belgatchia ; Kandy, Ceylon ; 
Kashmir. The genus is common in Europe, aud is found also 
in N. America, Japan, and Tibet. 

1. Limnodrilus socialis Steph. 

1912. Limnodrilm socialis, Stephenson, Tr. Roy. Soc. Edin. 
xlviii, p. 294, pi. ii, figs. 9-16. 

1912. Lhnnodrilus socialis, Stephenson, Rec. Ind. Mus. vii, p. 237, 

text-fig. 4. 

1913. Limnodrilus socialis, Stephenson, Spol. Zeyl. viii, p. 260. 

1913 Limnodrilus socialis, Stephenson, Tr. Roy. Soc. Edin. xlix, 

pp. 740, 744, 762. 

1917. Limnodrilus socialis, Stephenson, Mem. As. Soc. Bengal, 
vi, p. 93, pi. iv, figs. 6, 7. 

Colour pale reddish brown, deeper anteriorly. Length up to 
75 mm. extended ; thickness less than 1 mm. Segments ca. 110; 
a double annulation in the first few. Prostomium bluntly 
conical. Setm (text-fig. 36) with proximal prong of fork shorter 
and stouter than the distal; nodulus distal; length in anterior 
part of body lL5/>t, diminishing to about 80behind; 6-8 per 
bundle anteriorly, diminishing to 3 or 4 posteriorly. Paired 
gland-like masses of cells ventro-laterally to oesophagus in Vi and 
vii, and smaller aggregations in v and viii. Dorsal vessel situated 
ventral ly, to the left of the ventral vessel for the greater part of 
its course ; no subintestinal vessel; a supra-intestinal present 
in segments v-ix; hearts a single pair in viii, and in the sexual 
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animal in addition a pair of long sinuous loops to the genital organs. 
Cutaneous plexus in the posterior half of the body formed by 
four chief capillary vessels on each side in each segment, which 
branch freely and anastomose. Nephridia of vii and viii (the 
most anterior pairs) surrounded by large pear-shaped cells; then 
a hiatus till xiii; nephridia not present in every segment after 
xiii. Cerebral ganglion cleft both anteriorly and posteriorly. 



Fig. 36 .—Limnodrilm socialis Steph.; 
seta; X 750. 

Clitellum embraces xi~xii. Vas deferens wider in its first 
portion; atrium elongated, pear-shaped, the first part the broader; 
prostate continuous with first part of atrium; penis sheath 
(text-fiig. 37) circular in cross-section, narrowing somewhat to its 
termination, about 10-11 times as long as broad at its upper end 
(520 and 49 fi), termination expanded in form of a trumpet and 
its anterior lip strongly everted. Vesiculm seminales paired in ix, 
single in xi, the latter reaching back through a number of 
segments. No spermatophores. 

BemarTcs, The worms may occur in great abundance, forming 
tangled masses of several pounds in weight; their heads are 
downwards in the mud,, their tails freely waving; on any 
interference the animals contract themselves with extraordinary 
rapidity, and there may be no sign of life where a moment before 
there was a large animated mass. 


II 
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I found that in March at Lahore a large proportion of the 
worms were headless; the worms had been found sexually mature 
in December and also in Pebruary, and I am inclined to suppose 
that the deposition of the large eggs causes so much damage to 
the anterior segments that these are thrown off; the oviduct 
appears to be such a small passage that it does not seem possible, 
with every allowance for distension, to suppose that the ova can 
escape through it. It is thus possible that, though the worms 
live for some time after losing the anterior segments, the whole 
generation perishes every year. 

I have found the worm in material from Kyoto, Japan, 
collected by Annandale; it is sold as food for goldfish, and is thus 
one of the few Oligoolueta that are of commercial importance. 

The same species has been described by Nomura (132) as 
L. gotoi (for a discussion on the identity of these cf. 84, where 
also the question of nomenclature is argued). 

This species appears to differ from others of the genus in not 

having spermatophores. . 

Both antiperistalsis and ascending ciliary action occur m the 

intestine, as in the Naidid®. , _ , ,. i n i 

Distnhution. Lahore; Calcutta and Belgatchia; Kandy, Ceylon. 

Also in Japan. 

2. Genus BRANCHIURA Bedd. 

1892. Branchitira, Beddard, Quart. J. Mic. Sei. xxxiii, p. 326. 

1896. Branehiura, Beddard, Monog. p. 270. 

1900. Branehiura (part.), Michaelsen. Tier, x, p. 39. 

1908 Branehiura, Michaelsen, Arch. f. Naturgesch. Ixxiv, 1, 
pp. 140,162. 

Dorsal bundles with hair set®, along with single-pointed or 
forked crotchets. Segments of the hinder part of the body 
with a dorsal and a ventral gill. Atrium with a blindly ending 
appendage (paratrium); terminal portion of atrium eversible ns a 
iienis; no penial set®. No spermatophores ; sperinathec® filled 
in copulation with amorphous masses of spermatozoa. A special 
cielomie sac encloses the ectal portion of the male efterent 
apparatus. 

This interesting genus has been the subject of much discussion 
since the description of B. sowerbyi by Beddard in 1892. for a 
resume of the limits ascribed to the genus at various times ef. 
Stephenson (84); at present it is held to comprise only the one 

'Phe relationships of the genus are discussed in the paper just 
mentioned, and in the others^, there referred to. The closest 
relative of Branehiura, however, is the recently discovered 
Kawamuria, (Stephenson, 84). Notable in both genera is the 
coelomic sac which encloses the terminal portion of the male 
efferent apparatus; the function of this sac, which has muscular 
walls, is bv its coiitractiou to evert a portion of the atrial wall as 
a peuis. A similar sac has been found in some species of 
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(Bedcliird, 110; Benham, 114), where its function is 
apparently similar; these authors suppose tfie sac to have been 
formed in Fh/'eodriliis by a splitting ol¥ from the surface of the 
atrium. 

Distribution. Lahore ; Calcutta; Madras; Lucknow and Agra, 
United Provinces; Manipur, Assam; lule Lake, Burma; and 
Kaung-claing, Yawng-hwe State. Also recorded from London, 
Dublin, France, Grermany, Japan, and China. 

1. Branchiura sowerbyi BecUL 

1912. Branchmra sowerbi/i, Stephenson, Tr. Boy. Soc, Ediii. xlyiii, 
p. 285, pis. i, ii, li^s. 1~8. 

1912. Branchiura sowerhyij Stephenson, Bee. Ind. Mus. vii, p. 234, 

pi. xii, figs. 1-5. 

1913. Branchiura sowerbyi, Stephenson, Tr. Boy. Soc. Edin. xlix, 

pp. 741, 744, 763. 

1918. Bra7ichiura so%oerhyi, Stephenson, Bee. Ind. Mus. xiv, p. 12, 

‘ text-figs. 1-3. 

1920. Branchiura sowerbyi, Stephenson, Mem. Ind. Mus. vii, p. 200. 

1920. Branchmra sowei'hyi, Mehra, P. Z. S. p]). 457, 458. 

1921. Branchiura sowerbyi^ Stephenson, Bee. Ind. jNIus. xxii, p, 752. 


1892. Branchiura soweroyi, Beddard, Quart. J, Mic. Sci. xxxiii, 
p. 325, pi. 19. 

1896. Branchiura soiverbii, Beddard, Monog. p. 271. 

1900. Branchiura sowerbyi, Miclmelsen, Tier, x, p. 40. 

1908. Branchimui soivei'hyi, Michaelsen, Arch. f. Naturgesch. Ixxiv, 
(1), p. 134, pi. hi, figs. 1-6. 

1913. Branchiura sowerbyi, Iveyl, Z. wiss. Zool. cv\i, p. 199, pi. ix, 
figs. 2, 5-7, 9, pi. X, figs. 10-15, pi. xi, tigs. 16,17; text-figs, 
1, 2, 17-19, 28-30. 36-56. 

1917. Branchiura sowerbyi, Stephenson, Mem. As. Soc. Bengal, vi, 
p. 89. 

Length ordinarily 20-50 rnm., exceptionally up to 185 mm.; 
thickness 1 mm. or more; fairly stout, very contractile. Colour 
pinkish grey, with whiter and more translucent margins. Seg¬ 
ments 74-270. Prostomium bluntly conical. Ventral bundles 
with single- and double-pointed needles (text-fig. 38), up to 6 or 8 
in a bundle, about 120 y. in length, with double curve, noduliLS 
distal; the double-pointed variety, in which the outer point is the 
smaller, predominant in the anterior part of the body, the single- 
pointed in the hinder part. Dorsal bundles in the anterior part 
of the body composed of 1-3 hairs and 5-8 needles; the hairs 
short, 130-164/X,, not much longer than the needles, and absent 
from the whole of the gill region; the needles of the same form 
as those of the ventral bundles, liiostly forked in the anterior 
part, «ingle-poiiited in the hinder part of the body. The gills are 
cylindrical projections segmentally arranged in the posterior part 
of the body, occupying th^' hindmost sixth to two-fifths of the 
body, one dorsal and one ventral in each segment; there are from 
50 to 140 pairs; in length they are commonly about equal to the 

II 2 
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diameter of the body, shorter in front, where before disappearing 
they become mere tubercles; they are not ciliated; the cavity of 
the" gill-process is shut olf from the coelom, and contains a 
vascular loop. Dorsal vessel situated veiitro-laterally for the 
greater part of its extent; supraintestinal present from vi to xii; 
hearts two pairs, in ix and x, the first pair originating above from 
the supraintestinal, the second from the dorsal vessel; iion- 
contractile loops in ii-viii. Cerebral ganglion deeply indented in 



Fig. 38.— lhanchiurascmerhyi’BQ ({&,; single- and double-pointed setjn ; X 450, 

front, less markedly behind ; large giant fibres in ventral nerve 
cord, of which one is specially enormous (up to 70/x in diameter). 
Clitellum x-xii. Male pore at site of missing ventral setae of xi. 
Spermathecal pore behind ventral setae of x. Testes in x; vas 
deferens fairly short, joining the atrium some distance from its 
ental end, and thence running in the atrial w'all to ental end of the 
latter; atrium long, joining the paratrium about the middle of its 
length; paratrium also much elongated, at its ectal end running 
wit hi the (here narrowed) atrium for some distance before the 
two lumina unite; ectal portion of atrium (below union with 
paratrium) partially eversible as a somewhat bladder-like penis 
(not often seen everted); both paratrium and ental portion of 
atrium covered with a massive investment of “prostatic'' cells 
(text-fig 39). Spermathecm with almost circular ampulla and 
sharply distinct thick tubular duct. 

llemarhs. Many interesting and curious points have been 
brought out recently by the considerable amount of work which 
has been done on the anatomy of this species. The genital organs 
in particular have received attention (Micliaelsen, 1908 sup .; Keyl, 
4913; Stephenson, 68,88). I have showm, on the basis of the Lake 
Inie specimens, that the variations in size, and in the number of 
the gills, as well as in the length of the latter, are very consider¬ 
able ; but I have been unable to correlate these variations with 
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the conditions of life, except in some degree with the nature of 
the bottom on which the auimals happen to be living. Keyl has 
published a detailed study of much of the anatomy, in which he 
devotes special attention to the histology of the nervous system 
and to a comparative account of the giant fibres in the Annelida, 
to the elements of the lateral line, and to tlie genital system, and 
adds observations on the mode of life and powers of resistance. 

poi. at.erL. c.s. 


Fig. 39 .—Branchiura sowcrht/i Bedel.; male genital organs (cliagraminatio). 

At.eo,, at.en., at.m,, the ectal, ental, and middle parts of the 
atrium respectively; h., body-wall; c.s., ccelomic sac; male 
luTuiel; OH., muscular band; p.at., paratrium ; per.^ peritoneal cells; 
s., septum ; v.d., vas deferens ; cJ, male aperture. 

Antiperistalsis occurs in the intestine, and water may be taken 
in at the anus by “gulping movements’^; but ascending ciliary 
action apparentlv does not occur iu the intestine (Stephenson, 
72). 

Keyl states that the needle setro are more or less plainly bifid 
in all bundles, 

A curious point in relation to its occiuToiice is its association 
with Limnodi'ilus socialis, Tlie two were found together in 
Lahpro; they were found 


occur 

living together in Tokyo also. 

DisfribiUiooi. Coincides with that of the genus as given above. 
The species was first found by Beddard in the mud of the 
Victoria rer/ia tank in the Eoyal Botanical Society’s Garden in 
London ; Michaelsen afterwards found it in a warm water tank of 
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the Botanical Gardens at Hamburg; Perrier tlieii found specimens 
in the Ehone; it ws then recorded from several places in India, 
first from Lahore, where it was living freely in the open, then 
from Calcutta, in the Museum compound, and Madras, in the 
Victoria regia tank in the Agri-Horticultural Society's Gardens ; 
Keyl mentions that it has been found in warm water houses in 
Gottingen and Prankfort; Southern records it from the Victona 
regia tank in the Botanical Gardens in Dublin. It has recently 
been taken in Japan (ditches near Tokyo), and China (Kiangsu 
Province); and in India in the Inle Lake, at Manipur, and at 
Agra and Lucknow. 

The question has been discussed as to where its original home 
is, since in Europe it is almost constantly found in artificial 
surroundings. S. America M'as at one time suggested, since the 
Victoria regia is a native of that region ; when it was found living 
freely in India, that country also seemed possible. It has now 
been shown to be widely scattered in Asia; and its descent from 
Kaivarmiria^ which is hardly to be doubted (84,88), indicates \<dth 
some degree of probability Japan or some Ear Eastern locality as 
its place of origin. 

3. Genus BOTHRIONEURUM 

Prostomiuin nitli a sensory pit. Dorsal and ventral setal 
bundles with bifid crotchets ; no hair setae. No gills. Atrium 
witli a blindly ending appendage (paratrium), No penis. No 
spermathecje. Speriuatopliores affixed to the body-wall in 
copulation. ■' 

Distrihution, Kurseong, E. Himalayas. The genus is also 
known from Europe, N. America, and the Malay Peninsula. 

1. Bothrioneurum iris J3edd. 

1909. Bothrioncurmn iris, Michaelseii, Mem. Iiid. Miis. i, p. 185. 

1910. Bothrio^icurum iris, Stephenson, liec. Ind. Mus. v, p. 241, 

text-figs. 1, 2. 

1001, Bothrioneuron iris, Beddard, P. Z. S. i, p. 81, text-figs, 8-10. 

Moderately stout, about 25 mm. in maximum length. Segments 
about 04. Prostoiuium semicircular. Prongs of setae at a wide 
angle, the distal usually the longer, the proximal the thicker; 
number per bundle 3*6 in the anterior part of the body, regularly 
2 in the posterior. No ventral seta^ in the segment of the male 
pore. Masses of gland cells in connection with the alimentary 
tube in iii, iv, and v. No cii'taneous capillaries. Clitellum on 
segments of male pore and succeeding segment. No penial setm. 
Position of genital organs varies, male aperture being on xi or xii. 
Vas deferens divisible into two regions, invested by a thick layer 
of peritoneal cells; first part of alriiim fusiform in shape, next 
portion irregular, with a number of folds or small diverticula; 
paratrium small, egg-shaped, without a cap of peritone.al cells, with 
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hardly distinguishable lumen, its mouth iiivaginated into second 
part of atrium ; terminal portion of atrium unites with its fellow 
underneath ventral nerve cord, the male aperture being median 



Fig. 40 .—Bothrioneiirum iris Bedd.; empty spermatophores. 


and single. Spermatophores (text-fig. 40) of somewhat fusiform 
or irregular shape, attached by a solid stalk to the clitellar 
segments, one to five in number. Female apertures paired, in 
groove behind male aperture. 

Distribution. Kurseong, E. Himalayas. Tiie species is also 
known from Siamese Malaya, whence it was first dWcribed. 

4. Genus MONOPYLEPHORUS Levinsen. 

1892. VennicuhiSf Goodrich, Zool. Anz. xv, p. 474. 

1895. Vermiculusj Beddard, Monog. p. 271. 

1900. Vermiculus, Michaelsen, Tier, x, p. 40. 

1900. Khizodrilus, Fr. Smith, Bull. Illinois Lab. v, p, 444. 

1900. jRhizodrilusj Michaelsen, Tier, x, p. 522. 

1904. MonopylephoruSj Ditlevsen, Z. wiss. Zool. lx.xvii, p. 423. 

1905. Monopylepliorus^ Moore, P. Ac. Philad. Ivii, pt. 2, pp. 375, 

87t). 

1909. Rhkodnlus^ Benham, Olig. Subantarctic Is., p. 260. 

1913. Monopiflephorusy Michaelsen, Zoologica, xxvi, Heft 67, 

Teil i, p. 141. 

1914. RhizodrUmj Benham, Tr. N. Zealand Inst, xlvii, p. 183. 

1915. MonopylephoruSy Nomura, J. Coll. Sci. Tokyo, xxxv, Art. 9, 

p. 44. 

1917. Monopylephorus, Stephenson, Mem. Ind. Mus. v, p. 439. 

Ventral and dorsal setal bundles with forked crotchets only, 
Male pore, unpaired, in xi. Spermatheeal pore or pores in x. 
Female pores paired, in 11/12. Hearts in x, and often also in 
some of the preceding segments. Testes in x, vasa deferentia 
short, opening by means of a common simple atrium. Ovaries 
in xi. 





104 


TUBinciDi*:* 



The above is taken from Micbaelsen’s Tierreich volume. Tn 
addition, the nephridia appear to be peculiarly constituted, having 
their coils closely united as in the Enchytraeidm, Nomura gives 
as distinctions of MonopyT-ephorus from lihizodrilus (both being 
included in the above diagnosis)-the presence of unicellular 
valves in the dorsal vessel; the absence of direct commissural 
vessels between dorsal and ventral trunks (the commissures being 
broken up into a cutaneous network); and the presence of a 
flame-like structure in the nephridium, apparently the lengthening 
of the upper lip of the nephrostome; besides a few other 
characters of minor importance. 

Distribution. In India only recorded from Barkuda Island, 
Cbilka Lake. The genus is widely distributed, being found in 
England, Japan, Denmark, N. America, the Kermadec and 
Auckland Islands, and the Transvaal. 

1. Monopylephorus parvus Ditlevsen. 

1917. Monopylejjhorus parvus^ Stephenson, Mem. Ind. Mus. v, 


p. 485, text-fig. 1 


Maximum length 8-15 mm.; diameter ca, 0*4 mm. Segments 
38-64. Colour pink in life. Prostomium large, prominent, 
triangular with rounded tip. Setae of two forms, single- and 



^ig. 41 .—Monopylephorus parvus Ditlevsen; double-pointed seta from an 


anterior dorsal bundle; b, single-pointed seta from a ventral 
bundle behind the middle f X 760. 


double-pointed crotchets (text-fig. 41); no hair set£e. Double- 
pointed setsB 80 p long, Sp thick, nodulus somewhat distal, prongs 
equal in length, both comparatively'short, of about equal thickness 
or, especially posteriorly, the outer thinner than the inner. 
Single-pointed setse ca. 70 p long, 3p thick, distal curve more 
marked than the proximal, tip sharp, nodulus slightly distal. 
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Some seta) with intermediate characters, the outer prong being 
small. Yentral seta? absent in xi, usually three per bundle, but 
may be more in the anterior segments, and only two posteriorly ; 
in the antei-ior part the bundles consist of double-pointed setse 
only, behind the middle single-pointed also occur. Dorsal setae 
begin in ii, 3 per segment, or 4 or 5 in the anterior segments; 
anteriorly only double-pointed setSB are present, single-pointed 
make their appearance not far from the anterior end, and soon 
entirely replace the double-pointed. A sucker-like “ pharynx 
resembling that of EnchytrsBids ; pharyngeal gland-cells arranged 
in four cords dorsallyand dorso-laterally. Body-cavity corpuscles 
up to lOyit in diameter. Dorsal vessel laterally or ventro-laterally 
situated on the left side throughout the greater ])art of the body, 
only fully dorsal at the anterior end. Bupra- and sub-inte^jtinal 
vessels absent. Parietal plexus within muscular layer of body- 
wall. Nephridia of ‘^enchytraeidcharacter; uppei' lip of funnel 
very long. Testes and funnels in x. Vas deferens covered almost 
from the beginning with high peritoneal cells, passes back in xi, 
and then rises towards the dorsal body-wall; loses high peritoneal 
investment and bends downwards; dilates to form an atrial 
chamber of elongated pear-shape, the narrower end below. The 
atria converge and unite to open on a papilla on the roof of a 
median depression on the ventral surface of the animal (spernii- 
ducal chamber). Sperm-sacs two, an anterior in ix, and a posteiior 
extending backwards from septum 10/11 through several segments. 
Spermatheca single, in x, aperture median in 9/10, the organ 
being, however, on the left side; it is a somewhat twisted 
cylinder narrowing towards the external aperture to form a short 
duct. Spermatophores not formed. 

Distrihution. Earkuda Island, Chilka Lake. The specicwS has 
previously been found in a littoral habitat in N. America; and a 
worm which may be identical has been described from Denmark. 


5. Geiuis TUBIPEX Lm, 

1895. Tubife:i.' -f llyodrilm -4- lietcrocheeta -f- Peloscolex -|- P^am- 
moryctes -j- Ilemiiubifex -H Spirospenna -(- PrnholocephaluSf 
Beddard, Monog. pp.’ 242, 257-262, 264, 272. 

1900. Tiihifex-^rllyodriltis, Michaelseii, Tier, x, pp. 47, 48-53, 
o24-62o. 

1909. TuhifeXy Michaelsen, Siisswasserf. Deutsch. p. 34. 

1913. TuhiftWf Piguet, dig. Suis.?e, p. 61. 

Ventral bundles of bifid crotchets. Dorsal bundles of bifid 
crotchets, and, at least in the anterior segments, hair setge also. 
Ventral crotchets differing in form from the dorsal, the latter 
often pectinate, or more or less incompletely pectinate (with small 
teeth intermediate between the two prongs). Atrium with a 
solid prostate, terminating in a penis. Spermatophoree in the 
spermatheca?. 

The characters which distinguish the subgenus Tuhifex from 
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the others are:—Surface of the body without papillae, smooth. 
Vas deferens longer than the atrium, 

Disirihution, Kilgiris, S. India. (3utside India is widely 
distributed in Europe and N. America, and lias been found in 
N. Africa. Apparently there is only the one record from Asia. 

1. Tubifex (Tubifex) tiibifex (Mull.), 

1021. Tubifex (Tiihifex) txihifex, Steph. Rec. Inch Mus. xxii, 
p. 7o3. 

1895. Tuhifex rividorum, Beddard, Monog. p. 244. 

1900. Tubifex tuhifex, Micliaelseu, Tier, x, pp. 48, 625. 

1909. Tubifex (Tuhifex) tubifex, Michaelsen,SUsswasserf. Deiitsch. 
p. 37, text-hg. 73. 

1913. Tubifex (Tuhifex) tuhifex, Piguet, Olig. Suisse, p. 63. 

Length 30-40 min. Segments 60-100. Reddish; rolling up 
into a ball on attempts to seize it. Yentral bundles with up 
to 5 bifid crotcliets with upper tooth longer than tlie lower. 
Dorsal bundles with up to 5 crotchets which in the anterior 
segments present one or several small intermediate teeth but lack 
these posteriorly, and up to 6 hair setse rather shorter than the 
diameter of the body. Hearts in viii. Spermatheese with sac-like 
ampullae; duct long, narrow, thin, and a little swollen ectally. 
Yas deferens long; atrium irregulany pyriforiii-reniform, the 
ental extremity thicker, but not separated as an atrial chamber 
from the rather narrower middle portion. Prostate large, shortly 
stalked; penis protractile, short, rounded in front. No penial 
setae. ' 

Eemarks. My own specimens differed from the above 
description only in the ventral setae, in which the prongs were 
about equal iii length. 

Distribution. In India only so far found below" Coonoor in the 
Nilgiris. Outside India it is widely spread in Europe and dias 
been found in N. America, 

6. Genus AULODRILUS Breischer. 

1899. Aulodrilus, Bretscher, Rev. Suisse ZooL vi, p. 388. 

1900. Aulodrihm, Michaelseu, Tier, x, p. 65. 

1913. Aulodrilus, Piguet, Olig. Suisse, p. 67. 

Crotchets numerous, with upper prong shorter and thinner 
than the lower. In the dorsal bundles the crotchets are accom¬ 
panied or not, according to the species, by short capillary setie. 
Alimentary canal much dilated from viii onwards. Hearts in vi 
or viii; in ii-v anastomosing lateral loops ; from vii or ix onwards 
a pair of loops in each segment. Male pore and penial setse on vii 
or X ; clitellum on vii-viii or x-xi; a small atrium, followed by a 
dong atrial duct enclosed in a muscular ccelomic sac; terminal 
portion of atrial duct evaginable as a pseudopenis; spermathecie 
in vi or ix. 

The genus is represented by two species in Europe, A, limnohius 
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and yJ. plurlseta; in addition, a worm from the S. of Prance, as 
yet undescribed, is stated to belong to this gejius, and to have 
retractile penes in front of the ventral setae of segment vii. 

Some species, perhaps all, form tubes. Probably in all species 
the hinder end of the body acts as a gill; it is highly vascularised, 
and the aiiiis can dilate, forming in this way what Piguet calls 
a branchial fossa. The terminal part of the body is unsegmented, 
the posterior zone of production of new segments being situated 
some little distance in front of the binder end of the animal.^ 

1. Aulodrilus remex Stepli. 

1921. Aulodrilus Stephenson, Pec. Ind. Mus. xxii, p. 753, 

pi. xxviii, figs. 2-6. 

Length 12 mm.; diameter 0*43 mm. anteriorly, 0*25 mm. post¬ 
eriorly. Segments 49 ^lus a region where new segments are 
being differentiated, and behind this again a sliort unsegmented 



Pig. 42,-^Aulodrilus remex Steph.; hinder end ; X ca. 70. 


region at the hinder end (text-fig. 42). No eyes. Dorsal seta? 
anteriorly in bundles of about 7 needles and 1-4 hairs; the hairs 
short, with a bayonet curve (text-fig. 43); needles half as lont^ as 
the hairs, some singly pointed, ethers double-pointed with *the 
oute.r prong much shorter and Jess conspicuous than the inner. 
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Further back the needles are oar-shaped, with flattened distill end 
(text-fig. 44); number in a bundle 5 needles and 2 or 3 hairs. 
Ventral seta) singly or doubly pointed needles (text-flg. 45), 9 or 
fewer in the anterior, and (> or 7 in the posterior segments; 
singly pointed needles confined to a few of the most anterior 



Fig. 43.— Axdodrilus remex Fig. 44.— Autodrilm rcmex Fig. 45.— Aulodrilus reniex 
Steph.; dorsal hair Steph.; difttal end of Steph.; tip of double- 

seta. X 230. dorsal oar-shaped pointed ventral seta. 

setie; a, usual form; x oa. 1200. 

h, exceptional form. 

segments. Oesophagus narrow, giving place to the much dilated 
intestine in viii. Dorsal vessel ventral in position and on the 
left side as far forwards as segment vii. Large parietal vessels, 
in complicated loops, in the hinder segments. 

Distribution, Burhanpiir, Central Provinces. 

family PHREODRILIDJi:. 

Ventral setae 2 per bundle, single- or double-pointed crotchets ; 
dorsal bundles with single-pointed needles or hair setae onh". 
Male pores on xii, spermathecal pores on xiii. (Esophagus with¬ 
out gizzard or appendages. Meganephridial. -Central nervous 
system well developed, completely free from the integument. 
One pair of testes in xi, one pair of ovaries in xii; one pair of 
male' funnels in front of septum 11/12; A’asa deferentia 
debouching through atria. Asexual reproduction by fission not 
observed. 

The family was established by Beddard in 1891, but with¬ 
drawn by him in his Monograph of 1895, where the genera 
FhreodrUas and Hesperodrilus were ranked under tlie Tubifi- 
cidte. Michael sen adopted the same procedure in the Tierreich 
volume;, in 190t3,however, he united the two genera as Phreodrilus. 
and revived Bedclard’s family Pfireodrilidoe ; since he is of opinion 
that the genus shows no nearer afiSnities to the Tubificidae than to 
other families, and regards it as a plivlogenetically ancient group, 
with reminiscences of various families. 

In the only Indian species of the family the spennathecse open 
on segment xiv. 












1. Genus PHREODBILUS Bedd. 


1891, JPhreodrtluSj Beddard, Ann. Mag. N. II. (6) vii, p. 92. 

1891, Fhreodrilm, Beddard, Tr. Boy. Soc. Edin, xxxvi, p. 291. 

1894. lleaperodrilus, Beddard, Ann. Mag. N. II. (6) xiii, p. 206.^ 

1895. Phreodnlus + Hesperodrilusy Beddard, Monog. pp. 227, 255, 

273. 

1900. Fhreodnlns 4- Hesperodrilus^ MicLaelsen, Tier, x, pp. 37, 38. 
1903. FhreodnhiSf Michaelseu, dig. Tiefsea Exp. p. 134. 

Cerebral ganglion bilobed, deeply cleft behind, Yas deferens 
ending in the middle part of the tubular atrium ; no special- 
prostate glands. Spermathecte without diverticula ; spermatozoa 
stored in the ampulla, no sperinatophores formed. Freshwater. 

Distribution, Nuwara Eliya, Ceylon, Also widely distributed 
in the S. Hemisphere. 

1. Phreodrilus zeylaiiiciis 

1913. Hesperodrilus zeijlanicuSy Stephenson, Spol. Zeyl. viii, p. 257, 
pi. i, fig. 6. 

Length ca. 8 mm., maximum diameter, 0*6 mm. Segments 34. 
Frostomium short, bluntly conical. Ventral setae as a rule 2 



jrjjr. 46,_ Phreodnlus zeylanicm Stepb.; veutrtd setae (the distal end of the " 

single-pointed seta is uppermost); X 600. 

per bundle, one a single- and one a double-pointed crotchet 
(text-fig. 46), both about 120/x long, the shaft of the single- 
pointed being considerably thinner than that of the other; the 
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outer prong of the forked seta is only half as long nnd one-*tbird 
as thick at the base as the other, and has a slight nodulus which 
is markedly distal to the middle of the shaft. Dorsal setss hegin- 
in iii, all capillary, up to 5 per bundle, some thicker than others, 
the longest equal to about the diameter of the body. (Esophagus 
passes without sharp demarcation into intestine in viii; no stomach. 
A number of large deeply staining cells on both sides of septa 
4/5, 5/6, and 6/7, and a few on 7/8. Clitellum includes one-fifth 
of xii and all xiii. Setae absent ventrally on xii, where are tho male 
pores. Sperm moriilse in x and xi, not enclosed in sperm-sacs; vas 
deferens joins ental end of atrium ; the latter vertically elongated, 
glandular, narrower towards its lower end and bending forwards 
to male aperture. Spermathecae are ovoid sacs in xiv and xvi, 
dorsally situated, both how’ever opening ventrally on xiv; ducts 
long and narrow. 

llemarloi. Only one specimen came under observation, and 
therefore some of the peculiarities mentioned above may be 
individual only--—e. 1 ^., possibly the position of the spermathecae, 
and their opening on xiv (instead of on xiii, as usually in the 
genus). 

The presence of a muscular sac iu some species of the genus 
{cf\ Beddard, 110, 112, and Benharn, 114) is paralleled in 
Branclimra. Its function is recognized by Benharn, who con¬ 
siders it to be a part of the atrial wall separated ofiT. 

distribution, Nuwara Eliya, Ceylon. 


Family EXCHYTR^IDJ5. 

Small worms, aquatic or terrestrial in habit, whitish or in some 
genera pinkish in colour. Setm mostly in four bundles per segment; 
dorsal and ventral setae similar in form, single-pointed, without 
distinct nodulus. No gizzard. Septal glands present, connected 
with septum 4/5 and some following septa. Dorsal vessel exists 
only in the anterior part of the body, at its hinder end joining the 
intestinal plexus. Nephridia usually of compact form, a solid mass 
within which the tube undergoes a number of windings. Testes 
and ovaries in xi and xii respectively. Male funnels as a rule 
elongated, more or less barrel-shaped, composed of large glandular 
cells; deferent canal with glandular and muscular terminal 
apparatus, ending on xii. Spermathecm in v, opening in or 
behind groove 4/5, not infrequently communicating with the 
msophagus. (Occasionally the male and female organs are dis¬ 
placed 3 or 4 segments forwards, the sperraathecm keeping their 
typical position.) 

This family is extremely common in Europe, where a very 
large number of species have been described in recent years. 
The family, like the Tubificidae, is apparently rare in India; and, 
as with the Tubificidsc, and for the same reasons, the rarity is 
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probably in part apparent only. But it is likely that the family is 
in reality much less well represented than in the N. Temperate zone. 

Thus 85 species are recorded from Switzerland alone, as against 
some half dozen from India (it should be stated, however, that 
the Swiss species may not all turn out to be separate in reality, 
when the fauna has been more thoroughly investigated). 

The two genera which are all that are known with certainty 
from India (Fridericia and Enchytrcms) are easily distinguished 
by the presence or absence of the characters mentioned under the 
genus Friderida. 

Michaelsen (Tier, x, p. 105) puts Nais albida (Carter, Ann. 
Mag. N. H. ser. 3, vol. ii, p. 22, pi. iii, figs. 47, 48; as doubtfully 
an Enchj/trcmis, It was found at Bomba 3 ^ 

1. Genus FRIDERICIA Mich, 

Mostly terrestrial. Setae in four bundles per segment, of the 
Enchytrceus-tyiie, straight except for a proximal curve; in each 
bundle the- setie are disposed in pairs, the sliorter being 
intercalated in between the longer, the shortest being thus in rhe 
middle of the bundle; sometimes only one pair of setse in a 
bundle. Head-pore mostly small, between prostomium and 
first segment; dorsal pores exist mostly from vii backwards, 
sometimes from vi. Peptonephridia present. (Esophagus passes 
gradually into intestine. Chyle cells, with a canal in their 
interior, tl»e canal opening into the lumen of the gut, and ciliated 
in part of its extent at least, are a general feature of some part 
of the anterior alimentary tract. Dorsal vessel usually originates 
behind the clitellum. Blood colourless. I^ephridia mostly with 
large anteseptal portion, in which the tube undergoes some 
windings. Vasa deferentia long. Spermathecae usually com¬ 
municating with the gut, simple or with diverticula. 

The genus is easy of recognition, the disposition of the setm, 
the dorsal pores, and the chyle cells being distinctive. The 
position of the chyle cells may be used as a specific distinction. 

DisU'ihution, Wagah, near Lahore ; Darjiling Dist.; Purneah 
Dist., Bihar (an unidentified species, Stephenson, 1917, Rec. Ind. 
Mus., xiii, p. 3U4). Has a wide—almost world-wide—distribution 
outside India. 

Key to the Indian species o/Fridericia. 

1. Peptonephridia long tubes, male funnels com¬ 
paratively small . F. huILosa, 

Peptonephridia small, solid, club-shaped; male 
funnels extremely large. F» cannichaeli. 

1. Fridericia bulbosa (Rosa), * 

1914. Fridericia htilbosa, Stephenson, Rec. Ind. Mus. x, p. 334. 

1896, Fridericia bulbosa, Beddard, Monog. p. 343. 

1900. JF'idericia bulbosa, Michaelsen, Tier, x, p. 96. 

Length 4-15 mm.; segments 30-46; pale greyish in colour, 
transparent. Set© in bundles of 4 in anterior, of 2 in posterior 
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part of body. Peptoiiephridia as simple or feebly ramified tubes, 
sometimes merely bifurcated. Dorsal vessel post-clitellar in 
origin. Nephridia with large uru-sbaped anteseptal portion, 
postseptal times as long, duct springing from the hinder end. 
Cerebral ganglion somewhat longer than broad. Male funnels 
2-3 times as long as broad, with narrow everted margin. 
Spermathecso communicating with the oesophagus, without diver¬ 
ticulum, ampulla 'bulbous or of an inverted pear-shape, duct 
narrow, without glands, or surrounded by small gland-cells at its 
termination. 

Remarks. The above is the diagnosis as it applies to European 
specimens. The worms found near Lahore do not correspond 
exactly, and the following notes are therefore appended. 

Prostomium short, rounded ; the setso are not so regular as the 
above diagnosis would lead one to suppose; thus the lateral setsc 
are usually two per bundle throughout the body (though theie 
may be three in front of the clitellum) ; the ventral bundles in 
front of the clitellum may have only three setse in certain 
segments, or indeed only two. Dorsal pores from vii onwards. ^ 
Septal glands in connection with septa 4/5, 5/6, and 6/7 ; stomach 
a marked dilatation in x and xi; intestine begins in xiv. Lymph 
corpuscles nucleated, the largest 22-2/ fi long. Nephridia small, 
anteseptal portion nearly as large as postseptal, the septum 
causing a marked constriction. Clitellum xii—xiii. No everted 
margin was seen in the male funnel, which was not more tliaii 
twice as long as broad. 

Thus there is no very exact correspondence; the worms may 
really belong to a different species. 

Distribution, Wagah, near Lahore. 

2, Fridericia carmichaeli Steph. 

1915. Fridericia carmichaeli^ Stephenson, Mem.Iud. Miis. vi, p. 47, 
pi. vi, figs. 3-6. 

Length ca. 15 mm.; diameter 0*4 mm. Segments ca. 64. Pro¬ 
stomium rounded, semicircular. ^ Setoe usually 2 per bundle 
throughout; there may be three in the ventral bundles m front 
of the clitellum. Head-pore present; dorsal pores from vi 
onwards. Ooelomic corpuscles large, oval, nucleated, glandular, 
especially aggregated in vii, viii, and ix, surrounding seta 
fragments. Peptoiiephridia small, solid, club-shaped ; septal 
glands in iv, v, and vi; oesophagus passes gradually into intestine; 
chvle cells iu xiv-xviii. Dorsal vessel extends backwards to xv ; 
a small aggregate of cells in jts interior in ix. Nephridia with 
relatively large anteseptal portion, one-third as long a^s^ the 
postseptal from which the duct originates ventrally at its hinder 
end. Cerebral ganglion a little longer than broad, rounded 
beiiind, concave in front. Clitellum slightly marked, xii-xiii. 
Male pores on conical papillae. Male funnel with collar of 
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cubical cells, main inass very large, lumen exceiitric ; vas deferens 
very fine, much coiled ; penial body small, compact, ovoid, on 
inner side of penial lumen. Ampullao of spermathecse ovoid, 
dorsally situated, continuous with oesophagus; origin of duct 
from upper end of ampulla, invaginated into cavity of latter, 
its , termination about the mid-lateral line, without gland 
cells. 

HemarJcs* The presence of setal fragments in the body cavity 
may be compared with what happens in Enchytroeus haruraini ; 
on the significance of this, as indicating a possibly excretory 
importance of the setse, and parallels elsewhere, see Stephenson 
(80, Introduction), 

Distnhiition, Eungneet Tea Estate, Dariilina* Dist. (4000- 
5000 ft.). ^ ^ 

2 . Genus ENCHYTEiEUS Henle, 

For the most part terrestrial (but all the Indian species so far 
described are aquatic). Setae straight, except at their proximal 
euds, where they are curved through an arc of a circle; singly 
pointed distally; all of a bundle of approximately equal length. 
No dorsal pores. (Esophagus without any sharp delimitation 
from the intestine. Dorsal vessel originating behind the clitelluiu ; 
no cardiac body. Spermathecse without diverticulum, and com¬ 
municating with the oesophagus, Vasa deferentia long. 

It will be seen from the description of E, liamrami that one 
or two of the above characters are not applicable there; the vasa 
deferentia are there comparatively short, and no communication 
between spermathecae and oesophagus was observed. 

Disivihutioii* Eahore 5 Dombay 5 Chilka Take; Euuur, near 
Madras. Outside India it is very widely distributed—almost 
world-wide. 

Key to the hidian species 0 /Enchytraeus. 


1 . Testes and sperm-morulm free . indicus. 

Testes and sperm-morulm enclosed in sacs . 2 . 

2. Male funnels resembling a thistle-funnel.*.* E, harurami. 

Male funnels two or three times as long as broad ., E, harkudemis. 


1. Enchytraeus barkiidensis 

1015. Enchytr(Bu8 harkudenm, Stephenson, Mem. Ind. Mus v 
p. 142, p], X, figs. 1-4. * ^ 

19J6. Enohytrmis harkudensiSf Stephenson, Mem, Ind. Mus. vi 
pp. 40, 43, 45, pi. vi, tigs. 1,2. ^ 

Length (preserved) 6-15 mm,; diameter 0*3 mm., filiform. 
ColourJight brown (preserved); practically colourless in life! 
Segments 46-67. Prostomium rounded, very short. Setae 3 per 
bundle in both dorsal and ventral bundles in 2 thence¬ 

forward, except that there tire none veritrally iu xii. Coelomic 
corpuscles numerous iu the anterior part of the animal, nucleated 
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and flattened plates, oval or broadly spindle-shaped, 38 /a in average 
length. Intestine begins in xi, xiii, xv, or xvi. Peptonephridia 
club-shaped, small, inconspicuous. Septal glands in iv, v, and yi. 
Dorsal vessel very variable in place of origin—from xii to xxii, 
Nephridia with short anteseptal portion, one quarter the length 
of the postseptal, which is narrow and elongated, giving off tlie 
duct from its under surface one-third of its length from its hinder 
end. Lateral vascular commissures four pairs, in ii-v. Clitellum 
not distinct. Testes in testis-sacs, which also contain sperm- 
morulte; funnels 2 or 3 times as long as broad ; vas deferens long 
and coiled, the penial body a small hemispherical mass of cells 
round its termination. Ampulla of spermathecie small, ovoid, 
communicating with oesophagus, duct narrow, long, with a few 
slight bends in its course, no glands round its termination. 

Bemarks. The worm lives in brackish water, the saline content 
of which varies considerably at different times of the year; it is 
found below the surface of the sand, in company with Pontodrilus 
bermudemis (in both places). 

The sperm-sacs have the same form as those of E, harurami* 
The nephridia appear to be of variable form, and are sometimes 
pyramidal in shape. On the pharynx, and a possible sensory 
function of the pharynx in Enchytrseids generally, see 80, p. 40. 

Distribution. Barkuda Island, Chilka Lake; Ennur backwater, 
near Madras. 

2. Enchytraeus harurami Stejph. 

1914. Bnchytrce.m hanirami, Stephenson, Rec. Ind. Mus. x, p. 385, 
text-fig. 7, pi. xxxvi, fig. 1. 

1916. Enchytr(BU8 harurami^ Stephenson, Mem. Ind. Mus. vi, 
pp. 41, 43. 

Length 4 mm. Colour opaque white. Segments 35. Pro- 
stomium rounded; no head-pore or dorsal pores. Anterior end 
narrower than the posterior, gently tapering. Setm 2 per bundle 
throughout, both in dorsal and ventral bundles, about 53 y long in 
the posterior, 40-46 /a in the anterior part of the body. Coelomic 
corpuscles numerous, nucleated, in length 10-15 ja, oval, pear- 
shaped, or spindleshaped. Septal glands in iv-vi as a connected 
lobulated mass on each side ; peptonephridia in iv, extending 
into v; intestine begins in xiii. Dorsal vessel begins in xii. 
Nephridia in vii-x, and again from xiv onwards; anteseptal 
portion short, a quarter the length of the postseptal, duct one- 
third to a quarter as long as the postseptal. Cerebral ganglion 
large, slightly indented t^hind. Clitellum not conspicuous, 
xii-xiii. Sperm-sacs enclose testes and sperm-morulse; funnels 
relatively small, with a well-marked rim succeeded by a globular 
body, the whole resembling a thistle-funnel; vas deferens straight, 
bending dorsal wards to enter upper surface of penial body, the 
latter a small spherical mass of tightly packed cells. Ampulla of 
spennathecse spherical, small, marked off from the duct, do 
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opening into oesophagus, duct twice as long as ampulla, no 
diverticulum. 

liemarhs. The sperm-sacs appear not to correspond to those of 
the Naididse, which are produced by the backward bulging of 
certain septa ; these rather appear to be due to the delamination 
of a superficial layer from the testis itself. Into this sac the 
sperm-morulfe fall off; but how the spermatozoa wlien ripe make 
their way to the funnels is not exactly known (cf. 79 , 80). 

Concerning “ excretory setae in the body-cavity, cf. 80. 

Bistrilmiion, Lahore (pond in Zoological Gardens). 

3. Enchytraeus indiciis Stepk, 

1912. EnchijtrcBm indicusj Stephenson, Kec. Ind. Mus. vii, p. 238, 
pL xii, fig, 6. 

Length (preserved) 4 mm. Colour brownish. Segments 31. 
Prostomium. short, l 3 luntly conical. Head-pore between pro- 
stoinium and first segment. Setae about bO p long; in ventral 
bundles 3 per bundle in ii-xi, absent in xii, 2 per bundle behind ; 
dorsal setae 2 per bundle tbrougliout. Septal glands iu iv, v, and 
vi ; peptonephridia in iv; intestine begins in xiv. Dorsal vessel 
originating in xiv. Hephridia with small anteseptal portion, and 
pear-shaped postseptal twice as long as anteseptal, its broad end 
anterior ; duct half as long as postseptal. Cerebral ganglion not 
indented behind. Clitellum xii~xiii, absent midventrally. Male 
funnels small; vas deferens coiled in the anterior part of xii, 
straight behind ; penial body spherical. No sperm-sacs. Ova in 
segments viii-xii. Ampulla of spermathecsB small, spherical or 
ovoid, (probably) communicating with the (esophagus; duct 
several times as long as ampulla, bent once or twice in its course. 

Bemarlcs. The worms were found in the egg-membranes of the 
pond-snail Ampullaria, 

The occurrence of the penial body, a compact mass of glandular 
cells .surrounding the end of the vas deferens, is noteworthy, since 
this structure has been supposed not to occur in the genus (cf. 68 , 
p. 240). The seminal funnel also has here a form which is not 
very different from that found in other families — an intermediate 
condition between that and the “ barrelsbaped funnel usual in 
the Enchytra 3 idsB. 

Distribution. Bombay. 

Species inquirenda Eucliytrseidarum. 

Henlea (?) lefroyi JBedcL ^ 

J906. Benlea le/rot/t, Beddard, P. Z. S. p. 662. 

Length 3-4 inm. Segments 27. Colour white. No dorsal 
pores detected. Setae “ of the usual Enchytraeid form,’' curved; 

2 in the lateral bundles (exceptionally 3), and 3 iu the ventral. 
Septal glands in iv, v, and vi, of equal size in the three segments. 
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Peptonephriclia present but very short. CKsophagus not demar¬ 
cated from intestine; no caeca or pouches on gut. Dorsal vessel 
anteclitellar (segment xi) in origin; no cardiac body; no dorsal 
diverticulum as in Buchholgici, Oritices of atria conspicuous on 
xii, in line with ventral setae, which are absent here. No penial 
setje. Sperm funnels of the usual type, but details cannot be 
given. Spennathecse open into oesophagus in v ; external open¬ 
ings in 4/o ; no diverticulum. 

Lefroy found that the worms attacked and destroyed the eggs 
of a locust of the genus Acridium, when the ground in which these 
are deposited is moist. 

Michaelsen (Mem. Ind. Miis. i, 1909, p. 115) considers the 
genus to which the worm belongs uncertain ; it may be a 
Marionina or Lumhricillxis, Welch (Bull. Illinois Lab. x, 1914, 
p. 126) also criticizes the ascription of the worm to the genus 
Ilenlea^ 


Family MONILIGASTRIDJ^]. 

ItXK). Momligastrida3, Michaelsen, Tier, x, p. 109, 

1919. Moniligastridfio, Smith and Green, Proc. U.S. Nat. Mas. Iv, 
p. 145. 

19224 ^Moniligastridie, Stephenson, P. Z.S. pp. 134,135,136, 142, 
147. 

Setoe simple, pointed, .sigmoid, four pairs per segment. Cli- 
tellum extending over 3 to 6 segments, including those bearing the 
genital pores. Male pores one or two pairs, in or near grooves 
10/11, 11/12 or 12/13. Eemale pores oiie pair, in 11/12 or on 
xiii or xiv. Spermathecal pores one or two pairs, in 7/8 or 8/9, 
or 7/8 and 8/9. Esophagus with two gizzards anterior to x, or 
two to ten gizzards at beginning of intestine. Last heart two 
segments in front of ovarian segment. Meganephridial. Testes 
and funnels one or two pairs, enclosed in one or two pairs of 
testis sacs ; vasa deferentia opening into prostate glands, or 
independently of them. One pair of ovaries in the segment 
immediately in front of the groove or segment on which the 
female pores are situated; one pair of ovisacs extending back¬ 
wards from the ovarian segment. One or two pairs of sperma- 
thecoe, with long tubular ducts. 

The above definition is slightly modified from that current 
until recently, on account of the discovery ot the new genus 
Syncjenodrilus in British E. Africa. This \vorm is different in 
many respects from those previously known, and its discovery has 
necessitated the division of the family into two subfamilies, one 
of w'hicli contains Synrjenodrihts only (Syngenodrilin^e), the other 
all the forms previously known (Moniligastrinse). 

I have recently (98) discussed the phylogenetic history of the 
family, and of the individual genera, at some length. I consider 
the testis sacs of the Moniligastridse, which differ in essential 
respects from those of other Oligochacta, as the morphological 
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equivalents of segments. The ancestor of the family probably 
possessed three pairs of testes, in segments x, xi, and xii; three 
pairs of fuiinels, prostates, and male pores, tlie latter in furrows 
11/12, 12/13, and 13/14; two pairs of ovaries, in segments x-iii 
and xiv j and three pairs of spernjathecie, opening in furrows 
6/7, 7/8, and 8/0. 

Syngenodrihis is derived from the above form by a contraction, 
or huddling together, of the testis segments in such a way that 
tlie middle one is almost squeezed out of existence and the other 
two become testis sacs ; by a corresponding reduction of the 
number of spennatheca) to two pairs opening in 7/8 and 8/9 ; nnd 
by the disappearance of the anterior pair of ovaries with their 
funnels and duets. 

Desmogaster is derived from the common ancestor by the 
contraction of the segments of the first and third pairs of testes 
to form testis sacs, and the disappearance of the middle pairs of 
male organs; by a corresponding diminution in the number of 
spermathecao, the remaining pairs opening in 6/7 and 7/8 ; and by 
the disappearance, as in SyngenodriluSj of the anterior ovarj’’ witli 
its funnel and duct. 

Eupolygaster came into existence by the further disappearance 
of the posterior pair of male organs and the anterior pair of 
spermathecie of Desmog aster, 

Draivida and Moniligasier originated from a form similar to 
Desmogaster by a contraction or huddling together of the testis 
segments like that in Si/ngenodrilusy but carried further, so that 
the testis sacs fuse, extinguishing the intervening segment; the 
spermathecas are again reduced to one pair. 

Distribution. The Moniligastrinse are mainly found in 8. India; 
also in Ceylon, Burma, Bengal, the E. Himalayas, and the other 
localities under Drawida ; outside ludia in the Malay Archipelago, 
Philippine Islands, Japan, China, Caroline Islands, Bahamas. The 
Syngenodrilinfe have been found only in British E. Africa. 


Subfamily MONILIGASTRINH3. 

1890. Moiiiligastridae, Rosa, Anm Mus. Genova, (2) ix, op. 308. 

380, 391. ^ V / ^ 

1895. Moniligastridoe, Beddard, Monog. p. 192. 

1900. Moniligastridaj, Miehaelsen, Tier, x, p. 109. 

1909. Moniligastridae, Miehaelsen, Mem. Ind. Mns. i, p. 117. 

1910. MoniligastridaB, Miehaelsen, Abh. Tor. Hamburg, xix, p. 20. 

1914. Moniligastridfie, Stephenson, Rec. Ind. Mus. viii, p. 367. 

1919. Moniligastrinte, Smith and Green, Proc. U.S. Nat. Mus. Iv, 

p. 145. 

Male pores one or two pairs, in 10/11, or 11/12 and 12/13. 
Q^lsophagus with a number (2-10) of gizzards at the beginning of 
the intestine. Yasa deferentia enter each a prostate. 

The subfamily contains all the forms that have been accounted 
to the family until recent times, and coincides with the Monili- 
gastridse of previous authprs up to 1919. The features which 
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distingLiisli the subfamily from the genus Byncjenodrihis^ wiiich 
constitutes the subfamily Syngenodriliiue, are (1) the position of 
the gizzards—in front of segment x hi Synyenodrilns, at the 
beginning of the intestine in the Moniligastrinae; (2) the 


. Chart I. 

Disb'ihution of endemic species of Moniligastridce in India. 



presence in Si/ngenodrilus of prostate glands independent of the 
sperm-ducts ; the so-called “ prostates of the Moniligastrinse are 
modifications of the terminal portions of the ducts themselves. 

Distribution. As for the family, excluding British E. Africa. 
For a graphic representation of the Indian distribution of the 
subfamily cf. Chart 1. 
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1. Two pairs of male pores . Desmogaster. 

One pair of male pores .. 2. 

2 . A stalked glandular niasS; usually double, asso¬ 

ciated with the spermathecm . Moniligaster. 

Spermathecoo without a stalked glandular mass in 
association. 3. 

3. Female pores in 11/12 . Drawida. 

Female pores anteriorly on xiii. FiUPOLYGASTER. 


1. Genus DESMOGASTER 

1890. Desmogaster (typ. 1), dori<e)f Rosa, Ann. Mus. Genova, (2) 
ix, p. 369. 

1895. Desmogaster^ Beddard, Monog. p. 205. 

1900. Desmogasterf Michaelsen, Tier, x, p. 110. 

1922. Desmogasterf Stephenson, P.Z. S. pp. 136, 138,144. 

Two pairs of male pores, in 11/12 and 12/13; female pores 
anteriorly on xiv; sperinathecal pores one or two pairs, in 
7/8 or 8/9, or 7/8 and 8/9. Gizzards 7~10, at the beginning of 
the intestine. Last heart in xi. Two pairs of testes and funnels, 
enclosed in sacs, on septa 10/11 and 11/12. Tw'o pairs of much 
elongated prostates. Ovaries in xiii; ovisacs extending back 
from septum 13/14. Spermathecae without atrial dilatation or 
stalked glands at ectal end. 

Distribution, Burma. Outside India in Sumatra and Borneo. 

1. Desmogaster doriae Rosa, 

1890. Desmogaster dorice^ Rosa, Ann. Mus. Genova, (2) ix, p. 369, 
pi. xii, figs. 2-11. 

1895. Desmogaster dorice, Beddard, Monog. p. 205. 

1900, Desmogaster doneej Michaelsen, Tier, x, p. 111. 

Length 500 miu.; maximum diameter 12 inin. Segments 
240-330. Colour yellowish brown, lighter ventrally. Prostomium 
prolobous. Setae closely paired; no setse visible on the most 
anterior segments ; aa=2hc. No dorsal pores. Nephridiopores 
just above b, Clitellum ? Male pores in cd. Female pores in 
ah, Spermathecal pores in cd, eyelike. 

Septa 6/7-9/10 much thickened ; a number of septa behind 
8/9 are displaced backwards, especially dorsally. Gizzards 10, in 
xx-xxix, each occupying the anterior part only ofc its segment. 
The last two hearts larger than the rest, in x and xi; beneatli 
these two pairs are other pairs ck)se to the oesophagus, joining 
the lateral longitudinal vessels on the body-wall. Testis sacs 
suspended on 10/11 and 11/12, projecting forwards and back¬ 
wards. V&s deferens long, joining ental end of prostate. 
Prostates about 7 mm. long, tubular, slightly curved iu S-sbape, 
surface smooth ; multicellular pear-shaped glands contained within 
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the wall, peritoneal covering outside. Ovaries elongated, cylin¬ 
drical, wavy. Ovisacs elongated, in xiv and xv, extremity 
irregularly lobed, bub surface not mammillary in appearance. 
8 permathecal ampulla of a -flattened heart-shape, duct long and 
fine, 

Dlstynhuiion, Meteleo, Cheba or Biapo Dist., Burma. 

2. Genus EUPOLYGASTER Mich. 

1900. Eupolygaster^ Michaelsen, Tier, x, p. 112. 

1909. Eupolygmter^ Michaelsen, Mem. Ind. Mus. i, pp. 117, 141. 

1922. Eupolyyaster, Stephenson, P. Z. S. pp. 136, 144. 

Clitellum xii-xv ( = 4) (?). Male pores in 10/11 ; female pores 
on the anterior part of xiii; spermathecal pores in 7/8. Gizzards 
4-7. Last heart in x. One pair of testes and funnels, enclosed 
in testis sacs on septum 9/10. Prostates long, sausage-shaped. 
Ovaries in xii; ovisacs extending backwards from 12/13. 8perina- 
thecae without atrial dilatation or stalked glands at ectal end. 

The name was introduced by Michaelsen in the Tierreich to 
replace Folygasier Horst, previously occupied. The relationships 
of the genus are discussed by Michaelsen and Stephenson. 

Distribution. Burma. Outside India the genus occurs in 
Sumatra and Borneo. 

1. Eupolygaster browni Mich. 

1907. Eupolygaster browni, Michaelsen, Mt. Mus. Hamburg, xxiv, 
P-143. 

1909. Eupolygaster hroioni, Michaelsen, Mem. Ind. Mus. i, p. 139. 

Length 150 mm.; diameter 4-6 mnu Segments 293. Colour 
brownish. Prostomium broad, prolobous. Pirst segment with a 
secondary furrow, exactly resembling an intersegmental groove. 
Setae very small, especially in the anterior part of the body, incon¬ 
spicuous or missing in the first 8 segments, closely paired; all 
ventral, ««=2^5c anteriorly, ^\\bc posteriorly; dd=:c(i. 
Clitellum ? Male pores just medial from c. Female pores ? 
Spermathecal pores in similar position to the male pores. 

Septa 4/5-8/9 thickened; 9/10 displaced backwards dorsally, 
as also some of the following. Gizzards 6, well developed, in 
xix-xxiv; a vestigial gizzard in xviii. Testis sacs rather small, 
not stalked, depending into x. Yas deferens long, irregularly 
undulating but not coiled, on hinder surface of 9/10, enters ental 
end of prostate. Prostate tubular, bent in the form of a U, long 
and thick, smooth, with muscular shimmer, ectal end a little 
enlarged. No ovarian chamber noted; ovisacs moderately ]ong, 
somewhat undulating, extending back throtigh several segments. 
Spermatheca3 with irregularly pear-shaped ampulla, and long duct 
not sharply marked ofl: from ampulla, lying against binder face of 
7/8, irregularly winding. No atrial dilatation. 

Remarks. If the groove on segment i is really an intersegmental 
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poove, the juimbering of the segments in this species will have 
to be increased by one, and it will differ from the other species of 
trie <jenus. ^ 

Distribution. Lashio, N. Shan Hills, Burma. 

-3. Genus MONILIGASTER E. Pen-. 

1872. MmiUgaster (type M. deshayesP), E. Perrier, N. Arch. Mus. 

Pans, vni, p. 130. 

(part.), Beddard, Monog. p. 196. 

1900. Mondu/aster, Michaelsen, Tier, x, p. 112. 

Michaelsen, Mem. Ind. Mus. i, p. 110. 

1922. Momlujaster, Stephenson, P. Z. S. pp. 141,144 

One pair of male pores in 10/11, one pair of female pores in 
11/12, one pair of spermathecal pores in 7/8. Gizzards 4 or 5, 
m front of the intestine. La.st pair of hearts in iv. One pair of 
testis sacs on septum 9/10. Prostates wdth duct distinguishable 
troin glandular part. Ovaries in xi. Ovisacs extending back¬ 
wards from 11/12. Spermathecaj with a bifid muscular atrial 
chamber, eacli horn of which bears a lobulated glandular mass. 

Michaelsen subjected the type-specimens of the genus to 
re-exaimnation, and on the basis of this and of the examination of 
a second species the characters of the genus are now definitely 
determined. 

Tlie difference between this genus and Drawida is small, and 
consists only in the possession by Moniligaster of a pair of 
branched tubes opening into the two horns of the atrial chamber 
or, as I should prefer to say, a pair of glands discharging eacli 
by its own canal into a common duct {cf. my description of 
if. deshayesi, and the absence of such an apparatus in 
VrawidcL Michaelsen considers that it might be allowable 
to unite the twm as Moniligaster s, 1., or to consider them as 
subgenera of a larger genus Moniligaster s. 1. (54), Compare, on 
the relationships of the genus, Stephenson (98). 

Distribution, Cochin State; Travancore ; Palni Hills ; ? Ceylon, 

Key to the species of Moniligaster. 

Prostates elongated backwards, at least as far as xiii_ M. deshauesi, 

I restates confined to xi. m. perrieri, 

1. Moniligaster deshayesi E. Ferr. 

1872. Moniliyaster deshayesi, E. Perrier, N. Arch. Mus, Ibiris, viii 
p. J 30, pi. iv, figs. 77-84. ’ 

deshayesi, Be(Jdard, .Monog. p. 199. 
des7i«yes8, Michaelsen, Tier, x, p. 112. 

ini A ^Jf’dldjaster deshayesi, Michaelsen, Mem. Ind. Mus. i, p. 149 

1910. Momhgaster deshayesi, Michaelsen, Abh. Ver. Hambunr 

XIX, p. S4. 

1916. Momhgaster deshayesi,St&fkenson, Mem.Ind. .Mus. vi, p. 57 . 

Length 150 mm.; diameter 6-5 mm. Colour a medium olive 
ventrally, darker dorsally with a bluish tinge. Segments ca. 



122 


MON I i;iGASTIlID/E. 


184. Prostomiiim indistinct. Slightly thickened regions laterally 
in each segment. ISTo dorsal pores. feet<B closely paired, minute; 
aa^hc ; dd slightly more tiian half circumference. Nephridiopores 
in ab or ccl, no regular alternation. Clitellum not well marked, 
x-xiii(=4). Male apertures small, between b and c, nearer 6. 
Peinale pores indistinct, in 6. Spermathecal pores minute, just 
below c, or in cd. 

Septa 4/5 and 5/6 fused at their peripheral attachment; 6//- 
8/9 much thickened. Gizzards four, in xv--xviii or xvi-xix. 
Testis sacs large, on posterior face of 9/10, may extend back into 
xiij funnel fused with wall of sac. Vas deferens very long, with 
numerous loops wdiich are bunched together, one bunch projecting 
into ix, another into x. Prostates very large, sausage-shaped, 
pearly white, extending back through several segments; vas 
passes back along it, fusing with it some little distance 
ental end; terminal part of prostate narrower, more shining, 
duct-like, rather twisted. Ovarian chamber present; ovisacs 
large, extending back through several segments, apermatheca 
with broadly ovoid ampulla and coiled duct, which joins bifur¬ 
cation of atrial appendage; glandular appendage in vii, 
bifid, each half compact and rounded, with a yellowish mamrinllated 
surface, the whole bound down to the ventral parietes and to 
septum 7/8 by areolar tissue; the stalks of the two halves unite 
to form a common duct, which is not dilated. 

Distribution, Parambikulam, Cochin State; Anacliardie and 
Neduvangad, Travancore; ? Ceylon. (Michaelsen doubts the 
statement that Perrier^s original specimen came from Ceylon.) 


a, var. minor Mich, 

1913. Moniliyaster deshayesi var. mrnoVf ISIichaelsen, Mt. Mus. 

Hamburg, xxx, p. 78. 

Length 110 mm.; maxinuira diameter 4 mm. Segments ca. 
500. Colour reddish grey with greenish iridescence. Prostomiiim 
prolobous. Setm very fine and very closely paired; act is about 
equal to he. Clitellimi x-xiii, ring-shaped, but less distinct 
ventrally in x and xiii. Male pores about midway between 6 
and c, surrounded by small somewhat lighter areas. Pive gizzards, 
the first small but not rudimentary. Testis sacs may extend back 
as far as xiv, after the manner of Dretwida ghatensis. Prostates 
extend two or three segments backwards, duct not shaiply 
delimited, smooth, spirally curved, half the length of the whole; 
glandular portion wavy in its'Course, chalky white, of glandular 
appearance, vas deferens entering its ental end. Ovisacs extend 
back to about xiv. 

EemarJes. The atrial appendages appear to be essentially as in 
the type-form ; the setae, too, seem to be arranged similarly. 
The smaller size, the number of gizzards, and the smaller extent 
of the prost.ates distinguish the two. 
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h. var. gravelyi Steph- 

1916- Moniligaster deshayesi var. gravelyi^ Stephenson, Mem. Tncl, 
Mus. vi, p. 69, 

Length 130 inm.; diameter 5 mm. Dorsal surface a bluish 
grey, ventral surface lighter than dorsal; lateral regions thickened, 
lighter in colour than either dorsal or ventral regions. Prostoinium 
absent (or invisible). Aa = he approximately ; | circumference 

in middle of body, Nephridiopores iji ah or cd^ no regular alter¬ 
nation. Male 2 >ores about midway between h and e. 

Yas deferens enters prostate at its ental end. Prostate extends 
back to xiii, its surface presenting shallow depressions marking 
out ill-defined lobes. Atrial gland single, a short moderately 
stout duct being given off from its under surface; spermathecal 
duct joins atrial gland on its upper border, 

liemarhs. The distinguishing feature is the single character of 
the atrial gland. A specimen of the type-form wdiich came under 
my examination showed a gland which was only indistinctly bifid, 
and so presented a transition to this variety. 

Distribution, Trichiir, Cochin State. 

2. Moniligaster perrieri Mich. 

1907. Moniligaster perrieri, Michaelsen, l\It. Mus. Hamburg, xxiv, 
p. 140. 

1909. Moniligaster per'rieri, Michaelsen, Mem. Iiid. Mus. i,p. 160. 

1913. Moniligaster perrieri, Michaelsen, Mt. Mus. Hamburg, xxx, 
p. 78. 

Length 210 mm.; maximum diameter 6 mm. Segments ca. 
175. Colour bluish grey, darker dorsally than ventrally. Pro- 
stomium prolobous or indistinctly zygolobous. Setae very small, 
very closely paired; aa^hc\ dd^cn. ^ circumference. Dorsal 
pores apparently absent. Nepliridiopores in ceiJ. Clitellurn ring- 
shaped, occupying ^ix-xiv (= 03 ), less marked at the two ends. 
Male pores a little lateral from 6 , in hexagonal depressions the 
inner borders of which touch the lines of b. Pemale pores in ab. 
Spermathecal pores in cd. 

Septa 617-S/d moderately strong; 9/10 attenuated, pushed 
back very far. i^ive gizzards in xvii-xxi; the fourth strongest, 
thenceforward diminishingly strong as far as the first, the fifth the 
weakest of all, almost rudimentary. Testis sacs large, ovoid, 
depending backwards. Yas deferens enormously long, presenting 
a bunch of long narrow loops projecting forwards into ix. Pros¬ 
tates confined to xi, glandular part twice as long as thick, bent, 
surface mainmillated, vas enters ental end, wliich is directed for- 
Avards; duct from under surface, a little tliinner than glandular 
part, about as long as thick, nacreous in appearance. Ovisacs 
very large, thick, extending backwards through a number of 
segments, it may be us far as xx. Spermatbeca resembles that 
of the previous species in all principal points except that the 
muscular atrial chamber and its horns are here shorter and 
thicker, and not so distinctly tubular. 
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Distrihutioil. Koclaikanal and Tiger Shola, Piilni Hills ; Ponimidi 
and Bonaccord, Travancore. In both the Travaiicore localities 
it was found in water. 


4. Genus DRAWIDA J/ic7i. 

1895. Moniligaster (part.), Beddard, Monog. p. 196. 

1900. Drawidciy Michaelsen, Tier, x, p. 114. 

1909. Drciioida, Michaelsen, Mem. Ind. Mus. i, j)p. 117,137. 

1922. Drawida, Stephenson, P. Z. S. pp. 141, 144. 

Ciitellum including the whole or the greater part of x-xiii. 
One pair of male pores in 10/11; female pores in 11/12 ; sperma- 
thecal pores in 7/8. Two to eight gizzards at beginning of 
intestine. Last heart in ix. One pair of testes and funnels, 
enclosed within testis sacs which project from septum 9/10 into 
segment x or segments ix and x. Prostates of various form. 
Ovaries in xi; this segment may be reduced to a special ovarian 
chamber of characteristic form ; one pair of ovisacs projecting 
backwards from septum 11/12. Spermathecae with or without 
atrium-like dilatation at ectal end, without stalked glands. 

Distribution. Southern India, also Ceylon; the Himalayas, 
especially the Eastern; Bengal; Burma ; also rarely in Central 
India; the Andaman Islands. Outside India an endemic (?) 
species has been found in Borneo (131), and peregi’iue species 
have been found in the Caroline Islands, Sumatra, the Sunda 
Islands, the Philippine Islands, Japan, China, and the Bahamas. 

This is one of the large Indian genera; only one species is 
known which does not occur in British India,—the one in Borneo. 
The genus presents many peculiarities. 

The external features of the living worms have not often been 
recorded, except by Bourne (28), who gives beautiful coloured 
figures of a number of his species. The colours are very various, 
but change in spirit, aud are then less distinctive; while some 
species are deeply pigmented, others are pale, almost or quite 
witliout pigment. 

The genus is remarkable in liaving, as a rule, no dorsal pores 
(v. Introduction, Bionomics, p. 34) ; D. barivelli is an exception, 
and pores are found in a vestigial condition in D. ne^xilensis and 
D. rosea. 

In a few species rings of minute papillte have been noticed, 
which, when well marked, resemble the small projections which 
bear the setse in Perichfetine worms. They are visible only 
under a dissecting microscope^ and occur most markedly in the 
anterior part of the body; they are also seen in the genus 
Moniligaster, and I have suggested that they are probably sensory. 
They have not, however, been investigated histologically. 

There is sometimes to be seen a thickening of the lateral 
regions of the body (also found in Moniligaster) \ in these cases 
the body-wall seems to be slightly swollen along each side in 
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about the middle third of the lialf circumference, and the 
inter-segmental grooves are deeper as they pass over this tract. 

The setae are almost always very s?nall and closely paired; they 
may be absent in segment ii, or even further back, in either the 
lateral or ventral bundles, or both ; even when present, those of 
the most anterior segments may be very diHicult to see. It is 
possible that tliis condition of the setm, like the absence of dorsal 
pores, may be related to a former aquatic habit; setse of the usual 
type would be of little use in locomotion in water or mud, and the 
worm would have to depend on wriggling movements onlv. 
Penial and copulatory seta' are never found. 

Genital markings are found comparatively rarely. 

Septa 5/6-8/9 are nearly invariably thickened, sometimes to a 
remarkable degree; occasionally the thickening begins with 6/7. 
The I'emainder are thin ; a few of tKe succeeding septa may be 
displaced somewhat backwards. 

The number of gizzards, and their position, are not constant 
within the various species ; a difference of one or two in the 
number, and of one or two segments in their position, is not 
uncommon. The smallest number of gizzards is two, the largest 
eight; three to five are the commonest numbers; they are 
specially far back in D, nilamhurensis (some segments on each side 
of the thirtieth). All the gizzards may not reach the same degree 
of thickening; those at the anterior end of the series maybe more 
feebly developed, and it is sometimes difficult to say where exactly 
the muscular development justifies the name of gizzard, the 
(esophagus becoming gradually more muscular over several 
segments. In some cases again the muscular thickening is 
continuous from segment to segment, and there is but little 
constriction at the septa; while in others the segmental 
thickenings are separated from each other by soft rings where the 
alimentary wall is unmodified and thin. There is no evidence 
that the peculiar development of the msophagus is related to a 
liarder nutriment—rather the reverse. 

The last heart is always in segment ix. 

The nephridia are meganephridia of a ratlier distinctive type, 
whic'h I have described (98) in D, jajyonica. They do not appear 
to be of importance from a systematic point of view, and the 
above reference will therefore be sufficient. 

Testes, male funnels, and developing sperm-morulm are 
contained in special sacs connected with septum 9/10—suspended 
on the septum and projecting backwards into segment x or n)ore 
commonly forwards and backwards into both ix and x; in the 
latter case they may be more or less constricted by the septum. 

I have argued (98) tliat the sacs r(?present a segment, the anterior 
and,,posterior walls of which have fused together for the most 
part, only remaining separate at the position of the sacs. This 
receives confirmation from the condition of the ovarian segment, 
where we see a similar contraction going forward, though without 
liaving reached the same degree. 

Thus in some species there is nothing unusual about segment 
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xi, the ovarian segment. In other cases it is narrow from front 
to back, and the anterior and posterior walls meet above, where 
they are inserted together into the dorsal parietes. In still other 
species septa lOy'll and 11/12 fuse dorsally for some distance 
downwards, so that on opening the animal the contents of the 
segment, which may now be called the ovarian chamber, are not 
at first displayed, and a segment appears to be missing. There 
are other peculiarities also in the cases of fully developed ovarian 
chamber, which I have described in the paper referred to above; 
septa 10/11 and 11/12 fuse together above and at the sides of the 
oesophagus, wliich is thus excluded from the chamber; and both are 
missing below, so that segment x communicates directly with xii. 

* The prostate is the terminal part of the male deferent apparatus. 
Its form varies considerably; it may be an elongated cylinder, the 
thin vas deferens joining it fit its ental end or at some point in its 
extent; or it may be a short cylinder, with the vas deferens joining 
it at its ental or sometimes apparently at its ectal end; or it may 
be reduced to a cushion-like circular or oval pad ou the inner 
surface of the body-wall. Essentially it seems to be the thickened 
terminal part of the duct, the lumen widened and surrounded by 
a firm muscular coat, with a thick layer of large peritoneal cells on 
the surface ; the narrow vas deferens thus euters normally at the 
ental end. In certain cases the vas deferens, although appearing 
to join the prostate lower down, can be separated from it and 
shown to become continuous with it at its ental end; in other 
cases this cantiot be demonstrated by dissection, but sections 
show that in D.jajwniccc the condition is the same, as doubtless 
it is in other species also. The cushion-like form is thus to be 
looked on as a secondary shortening of the primitive cylindrical 
form. 

The investment of peritoneal glandular”) cells varies; in 
some cases it appears as a number of pear-shaped aggregations, in 
others as a mammillated covering, while in others the peritoneum 
seems to luive its more usual characters, and the muscular coat 
of the prostate appears with the characteristic shimmer. The 
glandular cells do not appear to communicate with the lumen of 
the prostate (Stephenson, 98). The presence or absence of these 
glandular cells has some systematic impoi’tance; thus Michaelsen 
(58) establishes a closely related group of forms (the iMuckla 
group) of which a smooth muscular prostate is one of the 
characters. 

The spermathecce have a characteristic form. They begin in an 
ovoid or pear-shaped ampulla, which is attached to the posterior 
face of septum 7/8 by a mesentery, usually within the arch of the 
nephridium, and not far from the middle line; from the lower 
end of the ampulla passes the duct, long, fine, and coiled, also 
attached by mesentery to the septum; on reaching the ventro¬ 
lateral body-wall the duct ends in one of several ways :—either it 
may immediately pass to the exterior without undergoing any 
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dilatation, or with only a slight dilatation which is concealed 
within the body-wall; or its terminal part may be expanded, the 
expansion being larger or smaller, simple or bibd,—the expansion 
being the continuation ofc* the duet; or from the somewhat dilated 
terminal part of the duct a diverticulum may arise, sometimes of 
considerable size, narrow and elongated or broad and sac-like. 
The whole of this terminal apparatus is contained in segment vii, 
except that one horn of the bifid atrium may be situated on the 
posterior side of the septum. 

Michaelsen (54) compares the several parts of this whole 
apparatus with tlie parts of the spermathecao of the Megascolecidae. 
In the Megascolecida3 the spermatozoa are contained in the 
diverticula, the main pouch being apparently glandular in function; 
the opposite is the case in the Moniligastrid^e. Still it does not 
seem possible to homologize the ampulla of the Moniligastridee 
with the diverticulum of the Megascolecidae and vice versa ; the 
invariable part of the Megascolecid apparatus is the main pouch, 
and so it is in the Moniligastridoe; these are therefore homologous 
with each other, and w'ith the simpler organs of the lower families. 
The diverticula of the Megascolecidflo and the atrial sacs or 
branched glands of the Moniligastridse (JJraiuida and Moniligaster) 
have been evolved independently, and so are not to be considered 
as homologous. 

For the relationship of Draxvida to Moniligaster^ and the mode 
of derivation of the several genera of Monillgastrinse from the 
common ancestor, see Michaelsen (54), and Stephenson (98). 

In describing species of Draiuida the important characters are 
the following:—Pigmentation; closeness of pairing of the setae 
and relative extent of the intersetal intervals; the positions of the 
male, female, and spermathecal pores with reference to the setal 
lines; genital markings; number and position of gizzards ; shape 
and position of testis sacs ; shape of prostate and condition of its 
surface; presence or absence of an ovarian chamber; description 
of atrium-—its size, and presence or absence of sac-like appendage. 

Keg to the Indian species of the genus Drawida. 


1. Two gizzards . 2. 

More than two gizzards. 7. 

2. Genital papillae present. 3. 

Genital papillee absent . 5. 

3. Prostates two pairs. I), scandms. 

Prostates one pair ... 4. 

4. Spermathecal atrium small, pear-shaped .. I), jagonica (part.). 

Spermathecal atrium absent . D. modesta, 

5. Setal interval aa less than be.. . . I), travaficorensis, 

J^etal interval aa equal to or greater than be. 6. 

6. Atrium a bilobed widening of end of sper¬ 

mathecal duct . D. minuta (part). 

Atrium a simple ovoid sac, duct entering 
its ectal end . B. xoilhi. 
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7. Spermathecal atrium absent ...... 8. 

^^permathecal atrium present. 16. 

8. Setal interval aa equal to or greater than be. 9. 

Setal interval aa less than be . 14. 

9. Spei mathecal pores in or near cov cd .... 10. 

Spermathecal pores between b and <?, but 

nearer b . D. fakir. 

10. Dorsal pore^ present . 2>. barwelH. 

Dorsal pores absent . 11. 

11. Male pores midway between b and c . I). barivelH var. 

wipertusa (part.). 

Male pores between b and c, but nearer to h. D. pellucida (part.), 12. 
Male pores between h and c, but nearer to c 
(just below o) .. D. A-m;;/(part.), 

12. Genital niarking as a ridge on ix. var. stewarti. 

No genital ridge. 18. 

18. Non-pigmented . f. typica (part.). 

Heavily pigmentea. var. hoiirnei. 

14. Setal interval aa in middle of body equal to 

half he .. I), frideriei. 

Setal interval aa in middle of body greater 
than half ftc . 15. 

16. Oomplele ovarian chamber ; indefinite 

genital pspillas on segment x. D. harxvelli var. 

Complete ovarian chamber; genital papilla) impertusa (part.). 

on segment ix . 2). rotmiyana. 

Ovarian chamber incomplete or absent; no 

genital papillee. I), pellucid a var. 

pallida (part.). 

10. A.triain bilobed . 17. 

Atrium not bilobed . 21. 

17. Testis sacs much elongated backw'ards . . 18. 

Testis sacs with the nsual relations. 19. 

18. Each prostate composed of two finger- 

shaped structures side by side . J). somavarpatana. 

Each prostate a single ovoid or pear-shaped 
mass . 1), ghate7ms. 

19. Male and speimathecal pores 'm ah . X), minuta (part.). 

Male pores between b and c, spermathecal 

pores in . I). robuMa^ 20. 

20. Setal inteiwal aa greater than be . var. typica. 

Setal interval aa not greater than be . var. ophidioides. 

21. Setal interval aa in middle of body equal to 

or greater than be .. 22. 

Setal interval aa less than be . ^34. 

22. Speimathecal atrium not separated off from 

end of spermathecal duct, of which it is a 

dilatation .. 23. 

Atrium a sac or projection independent of 
ectal end of spermathecal duct . 29, 

23. Worm of large size, over 600 mm. long . . J>. inlanthurensis 

Worm less than 250 mm. long . 24. 

24. Pro.state elongated or teat-like. 26. 

Prostate hemispherical, hemiovoidal, or 

cuboid . 26. 

25. Ovarian cham her present .. 1). eleyans. 

No ovarian chamber . D. unitpia. 
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26. Surface of prostate soft and glandular .... 27. 

Surface of prostate smooth and muscular., 28. 

27. No genital markings . Ij, kempi (part.). 

Genital markings as seminal grooves lead¬ 
ing backwards from near male pores.... ’ J), sulcata. 

Genital markings as oval thickenings on xi. B. kanarensis (part.). 

28. Accessory glands in sperniathecal region.. B. shuukarai. 

No accessory glands in sperraathecal region. B. pellncida 

oa ..f. (part.). 


w»./. iua>injiu^9 pxt;omiu .... OU. 

Genital markings absent. 31. 

30. Genital markings as discrete papillse .... B. japonica (part.). 
Genital markings as large transversely 

oval areas. B. chalakudiana, 

31. Gizzard.s about eight. B. decm^'cyl. 

Gizzards about three or four. 32. 

32. Atrium small or moderate in size. 33. 

Atrium a large or very large sac. 48. 

33. Atrium teat-like; dd equal to half circum¬ 

ference . B. paramhikulamana. 

Atrium small, pear-shaped; dd greater 
than half circumference . B. parva. 

34. Atrium a dilatation of the end of the sper- 

mathecal duct ... 35. 

Atrium an independent sac .. 40. 

35. Prostates smooth. 36. 

Prostates glandular. 38. 

36. Length oOOmm. or more . B. yrandis. 

Length less than 200 mm. 37. 

37. Seminal grooves and ridges leading back¬ 

wards from male pores . B. ynatthaii. 

No seminal grooves and ridges.•. B. pellucida var. 

pallida (part.). 

38. Length about 500 mm.. B. midxivatamensis. 

Length less than 200 mm. 39. 

39. Ovarian chamber present; male pores 

midway between h and c . B. mppliirinaoides. 

No or incomplete ovarian chamber; male 

pores nearer c than ^ ... .. . B. chlorina. 

No or incomplete ovarian chamber; male 
pore.s nearer h than c; thickened patches 
on xi . B. Icanarensis 

40. Body flattened vertically; colour almost 

black .. B. brunnea. 

Shape and colour otherwise . 41. 

41. Atrium sac-like or pear-shaped. 42. 

Atrium narrow and elongated, finger- or 

club-shaped ... 45, 

42. Setal interval dd equal to half circumference. 43. 

Setal interval dd greater than half circum¬ 
ference . 44. 

43. Genital marking tis a transverse oval area 

on X and xi . .. .. B. annandalei. 

Genital marking^, if present, as small 
papillae on vii, x, and xi. B. papilUfer. 

44. Male and spermathecal pores inb . B. raxnnadana. 
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Male pores midway between b and c, sper- 
matliecal pores just below oj no. genital 
papillae on xi. D. nepalemu. 

Male pores immediately outside hy sperma- 
thecal pores between b and c; genital 

papillae on xi. D. rosea, 

46. Length less than 60 mm. 46. 

Length lOOmm. or more . 47. 

46. No genital markings . D. qffinis. 

Genital papillm on vii. D, jalpaiyiiroisis. 

47. Prostate smooth ; del greater than half 

circumference . B, hodgarti. 

Prostate glandular; dd greater than half 
circumference . B. rangamatiana, 

48. Prostates thickly tubular . B. biirchardi. 

Prostates flattened from side to side .... B. ^mvetdoxa. 

The preparation of the above key has presented difficulties ; 
and where the comparatively few characters that have to be relied 
ou do not chance to have been noted, or vary, or are described in 
ambiguous terms, it has been necessary to enter a species more 
than once in the key. Thus the nuiuber of gizzards is variable 
within a species; the relative extent of the intersetal intervals 
aa and he may perhaps vary according to the state of contraction 
of the body-wall at the time of fixation, or may be stated 
ambiguously ; e. g., equal to or slightly less than be ” ; and, 
where all degrees exist, there is obviously room for difference of 
opinion in cases of very slight dilatation of the end of the sperma- 
thecal duct—does it exist, and should it be ranked as an atrium ? 
In D. ghatensis I found variations in the gizzards and sperma- 
thecal atrium which would have necessitated so many entries 
that here I have been compelled to take account only of Michael- 
sen’s original description. 

The genus was established by Michaelsen in 1903 (38), being 
separated off from Moniligaster ; a division had previously been 
suggested by Kosa (Ann. Mus. Genova, xxxvi, p. 507). The 
distinction is in the spermathecal atrium ; in the worms which 
retain the name Moniligaster this has the form of a bifid muscular 
chamber, each horn of which bears a gland consisting of branched 
tubes; in Braioida there are no glands, and the atrium may be 
bifid, simple, a mere swelling of the end of the duct, or absent 
altogether. When first established, Michnelsen used Drawida as a 
feminine; and it so figures in his list of Indian worms in 1909 (54); 
in 1910 (125) he thinks it is more correct to make it masculine, and 
in his second Indian list (58) the specific names are altered accord- 
ingly. 1 have retained it as a feminine in the present work. 

A number of species were described by A. G-. Bourne during 
the earlier years of his residence in India; some of these were 
named, and a few characters noted, in a paper in 1886 (8), but 
the notes .are in no sense a description of the Avorms. In a paper 
in 1894 (28) the descriptions are in certain cases somewhat 
amplified, but their baldness still leaves us wishing that the 
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author had been more generous. Beddard, when composing his 
Monograph of 1895, apparency had not this latter paper of 
Bouine^s before him 5 at any rate he does not recognize any of 
Bourne’s species as being sufficiently known for systematic 
purposes. Michaeken (38,) is more inclusive. 

Momligaster ruber, though it appears in both of Bourne’s 
papers, is^ quite unrecognizable. Its length is stated to be about 
lOO mm.,*th 0 average diameter 3*5 mm., the maximum near the 
anterior end 5 mm. (from the figure): the body-wall is thin, the 
organs showing through ^ from the figure the colour is brownish. 
The gizzards occupy segments xiii and xiv only. Bound at Salem. 

MonlUgasterpapilkituH, mentioned in Bourne's earlier paper, is 
cliaraeterized by the tubular projections bearing the male pores 
(this, however, is not of much value) ^ the gizzards are in segments 
xvi-xx ; and it is said to be a much longer worm than any of the 
otiiers raentioned in the same paper with the exception of 
M. grandis. In the second paper Bourne puts M. papiUatus as a 

synonym of M. uniqtia; no justitication is offered for this_ 

indeed, AI. imiqaa is stated to be a small weak-looking worm. 
Michaelsen (38) accepts Bourne's identification ; I think 
papiUatus may be eliminated from consideration altogether. 

M. naduvatamensis is one of Bourne's species which is admitted 
by Michaelsen in the Tierreich (38), and figures in his list of 
Indian species in 1909 (54); it is, however, omitted from his 
list of 1910 (58), but I cannot discover which species he has 
united it with. There are only two other species of anything 
like its length (500 mm .)—nilumhurensis and grandis*, from 
nilarahurensis it is sufficiently distinct, and from graudis the 
giandukr prostate should distinguish it; though Bourne remarks 
that it is very like M. grandis, occurs along with it, but may be 
easily distinguished by its small pointed prostomium. 

A number of related groups of species can be distinguished. 
Thus Michaelsen (58) has subsumed D. hournei (with which 
D. pauli is identical) under D, pellucida as a variety, aud holds 
D, grandis also to be related ; Z). friderici, harwelli, and uniqua 
may also belong to the same assemblage, and probably rotun- 
gana also. Of these harwelli is a wanderer (Travancore, Burma, 
Philippine Islands, Caroline Islands, and the var. imperiusa at 
Bombay); pellucida is found on the ISTilgiris and in the Abor 
Country ; uniqua and grandis occur in the JSTilgiris, roiungana in the 
Abor Country, uwA friderici and pellucida var. hournei in Ceylon. 

D. parva and paramhihulamana are much alike, and in the same 
group perhaps sulcata and Icanarensis, and possibly hurchardi, mav 
be included. D. parva and sulcata are both from the Nilgiris, 
and paramhihulamana from Cocfiin not very far away; but 
kanarensis comes from some distance (roughly 300 miles) to the 
north, and hurchardi from the Andamans and Sumatra; parva 
has also been found In the Aru Islands. 

D, chlorina aud sapphirinaoides are from the Nilgiris, aud seem 
to resemble each other in most points. 
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Lastly there is a well-marked group of related species found at 
Eangamati (Chittagong Hill Tracts); this consists of I>, affinis, 
rangamatiana, hodgarti, 2 ii\d iHipillifer ; jalpaigurcnsis, also related, 
comes from 340 miles to the north-west; the group has affinities 
with nepalensis, also found at Eangamati, and in addition at 
Katmandu, another 200 miles beyond Jalpaiguri; and perhaps 
with travancorensis from S. India. 

1* Drawida affinis Steph. 

1917. Drawida Stepliensen, Rec. Ind. Mas. xiii, p. 368. 

Length 37 mm., maximum diameter 3 mm. Segments 115. 
Colour a medium grey. Prostomium small. Seta) closely paired; 

= | or 4 ho\ dd:=^ circumference. Kephridiopores in line 
withccZ. Clitollum? Male pores inconspicuous, in h. Eemale 
pores ? Spermathecal pores perhaps slightly ventral to c. 

Septa 5/6“-8/9 moderately thickened. Three gizzards, in xiii- 
XV. Testis sacs wholly in x, ovoid. Vas deferens narrow, 
coiled, in x. Prostate tubular, of several closely applied coils or 
loops, rather shiny, narrowing progressively towards ectal end ; 
joined by vas at a point ental to middle of its length. Ovarian 
chamber as in D. liodgartL Ovisacs? Ampulla of spermatheca 
approximately spherical; atrium as in D, hodgarti. 

Bemarlcs. Only a single specimen was obtained ; the hinder 
end was regenerating. The worm belongs to the same group 
as hodgartl (elongated prostate, much elongated spermathecal 
atrium); a distinction is the relatively narrow interval between 
the ventral setal bundles. 

Distrihution. Eangamati, Chittagong Hill Tracts, Bengal. 

2. Drawida annandalei Sieph, 

1913. Drawida annandalei^ Stephenson Spol. Zeyl. viii, p. 261, 
pi. i, fig. 7. 



Fig. 47 ,—Drawida annandalei Steph.; genital area. 

Length 35 mm. ; maximum diameter If mm. Colour olive. 
Segments 137. Prostomium prolobous. Setje closely paired; aa 
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less than hc\ d(l-=^\ circumference. Clitellum includes § of x 
and I of xiii (=3^), not well marked, A genifal area (texU 
fig. 47) over groove 10/11, darker in colour, transversely oval, 
extending from setae of x to those of xi; within it a smaller 
oval area marked out by a slight ridge. Male pores in ab. 

^ Septa 5/6~8/9 much thickened. Three gizzards, in xii-xiv. 
iestis sacs projecting forwards and backwards from septum 9 / 10 ; 
yas deferens coiled, in ix and x, joins ental end of prostate, which 
is a vertical tube covered witli a thick layer of glandular cells, 
the whole a short cylinder occupying the height of the segment, 
or directed forwards. Ovisacs extend backwards through several 
segments (to xvi), a.nd are dilated at their hinder ends. Ampulla 
of spermatheca a relatively small spherical sac; atrium of moderate 
size, saC”like, narrowing and becoming tubular at its base, where it 
is joined by the spermathecal duct. 

llemarlcs. The specimen was single, and being of small size was 
investigated by means of sections. The species presents some 
resemblance to D. raimiadana, 

Distmhution, Caveri lliver, Tanjore, S. India (in the mud below 
the water). 

3. Drawida barwelli {Bedd.). 

1890. Moniluiaater heddardiiy Rosa, Ann. Mus. Genovs, ( 2 ) ix 

p. 379, pi. xii, fig. 12. 

1896. Mmiiligaster barwelli, Beddard, Monog. p. 200 . 

1900. Drawida barwelli, Micliaolsen, Tier, x, p. 116. 

1910. Draioida harioelii, Micliaelseu, Abh. Ver. Hamburg, p. 61. 

1886. Moniligaster barwelli^ Beddard, Ann. Mag. N. H. ( 6 ) xvii. 

p. 94, pi. ii, figs. 4-6. 

1887. Moniligaster barwelli, Beddard, Zool. Anz. x, p. 678. 

1888. Moniligaster harwelli, Beddard, Quart. J. Mic. Sci. xxix, 

p. 119, pi. xii, fig.s. 10-12. 

1891. Moniligaster barwelli, Beddard, Tr. Boy. Soc. Edin. xxxvi, 

p. 2, pi. figs. 1-10. 

Length 30~38 mm.; maximum diameter 2*5 mm. Segments 
ca. 115. Colour yellowish to greenish brown. Body somewhat 
battened. Prostominm without dorsal process, smalf; segments 
i aud ii short. Setae closely paired, = on ii are small. 
Dorsal pores present. Nephridiopores in cd, Clitellum ring- 
shaped, x-xiii (= 1 ). Male pores between b and c. Eemale pores 
in h, Spermathecal pores in c. 

Septa 5/6-8/9 much thickened. Gizzards three or four, in 
xiii or xiv to xv or xvi. Testis sacs projecting forwards into ix 
or backwards into x ; prostates pea^-shaped, Avith a thick glandular 
investment. Ovaries in segment xi, which is very short; egg- 
sacs'absent (?). Spermathecae with pear-shaped ampulla, long 
duct, and no atrium. 

Distribution. Kefumaadi, at S. end of Vembanaad Lake, 
Travancore; Chiala, Padaung Dist., Burma. Outside India it 
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lijis been obtained from Jap I. (Carolines), from Lombok, and 
from Manila ; there is a doubtful record from Flores. It is thus 
one of the peregrine species of the genus. 

a. var. impertusa Steph. 

19-^0. hrmolda barwelli var. impevtusus^ Stephenson, Mem. Tnd. 

'Mus. vii, p. 2(X). 

Length ca. 45 mm.; diameter 3*5 mm. Segments ca. 130. 
Colour a blotchy olive, darker dorsally. Prostomium small, 
prolobous. Porsiil pores absent, indicated in some specimens as 
small pale dots, but no perforations. Setal interval aa rather less 
than he, except at hinder end. Male pores bounded by very 
prominent anterior and posterior lips ; a pair of indefinite but 
fairly large whitish papillm on the segment in front ob the male 
pores. Four gizzards, in xiv-xvii. Prostates flat, sessile, almost 
circular. Ovarian chamber present, annular; ovisacs present, 
extending back to xiii or xiv. Otherwise as for the typical form. 

Dhtrihution, Bombay. 

4. Prawida bruimea Steplu 

191p. Draxoida hriinneaj Stephenson, Mem. Inch Mus. vi, p. 151. 

Length 40 mm. ; maximum diameter 5 mm. Segments 120; 
body short and relatively very broad, dorso-ventrally flattened. 
Colour almost black dorsally, slightly lighter ventrally. Prosto¬ 
mium not recognizable. Setae very small and very crlosely paired, 
not distinguishable in ii ; cia rather less than circurn- 

ference. Ciitellum ? Male pores bordered by prominent lips, 
about midway between h and c. Female pores apparently 
between b and c, but nearer 6. Spermathecal pores in ccL^ 

Septa 5/6-8/9 somewhat thickened. Three gizzards, in xiii- 
XV, the first less firm than the others. Testis sacs large, 
projecting on both sides of 9/10, more into x, not constricted by 
the septum ; vas joins prostate on inner side ; prostate opaque 
white, ovoid, with short moderately thick stalk, smooth but no 
muscular shinimer. Ovarian chamber with its roof at the dorsal 
parietes; funnel extends upwards on each side of gut nearly to 
mid-dorsal line ; ovisac in xii, tapering towards its free end. 
Spermatliecal ampulla ovoid, atrium mammillary in shape, sessile 
on parietes, joined by the duct at its base. 

Eetnarks. Perhaps related to JJ, travancorensis. 

Distrilmiion. Parambikiilam, Cochin State. 

5. Drawida burchardi Mich, 

1909. Draxoida burchardi, Michaelsen, Mem. Ind. Mus. i, p. 149. 

1902. Draxoida hut'chardi, Micliaelsen, Mt. Mus. Hamburg, xix, 

p. 7. 

Length 50 mm.; diameter 1*4mm. Segments on. 180. Colour 
pure white. Prostomium prolobous, very small. Setm small, 
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closely paired; on. segment xx aa^hc, ^?dJ = just over half the 
circumference. JNTephridiopores in ccl. Clitellum? Male pores 
on large eye-shaped papilla 0 lateral to a 6 , nearer ah than ccU 
Female pores perhaps in ah, Spermathecal pores in cd. 

Septa 5/6-*8/9 uncommonly strongly thickened; 7/8-14/15 
dorsalIj displaced backwards, 13/14 most so (about half a segment). 
Three gizzards, in xv—xvii. Testis sacs project somewhat in front 
of the septum, and extensively behind into x and xi; funnel 
ventrally in testis sac, in x, fused with wall of sac. Yas uncom¬ 
monly long, forming a large coil on each side of the septum. 
Prostates thickly tubular, either with or without glandular 
covering. Apparently no ovarian chamber; ovisacs long, irregu¬ 
larly bent. Spermathecal ampulla globular, its duct opening 
into the neck of a long slender pear-shaped atrial sac. 

Disirihictiori, Mt. Harriet, S. Andaman Island. Also outside 
India in Sumatra. 


6. Drawida chalakxidiana Ste^^h. 

1915. Drawida chalahudiana, Stephenson, Mem Ind. Mas. vi, 


p. 54, pi. vii, fig. 7 


Length 41 mm.; diameter 1*5 ram. Segments 135. Colour 
bluish grey, darker dorsally. Prostornium prolobous. Setae not 
very closely paired anteriorly: cZc?=| circumference. 

Nej)hridiopores (? always) in cd, Ciitelluin ? Male pores in Z/, 
female in a, spermathecal in c, A transversely oval genital 



Fig. 4&,—’Dravnda chalakudiana Steph.; genital region, diagrammatic. A., an¬ 


terior genital area; Z>., light margin of posterior area; c., darker 
coloured interior of posterior#area; d., a shallower part of groove 
10/11 ; e., median tubercle. 


marking (text-fig. .48) in 10/11, extending from the setal zone of 
X to that of xi, and in a transverse direction occupying the 
whole ventral surface; its* margin white, the interior darker ; 
included in the area a semicircular raised patch on x, with its 
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base at the furrow. A less well-marked and less extensive area, 
similar in shape, light in colour, thickened, bisected by 7/8. 

Septa 5/6--8/9 thickened, the first less than the rest. Three 
gizzards, in xiii-xv, not well marked. Testis sacs large, project¬ 
ing more forwards into ix than backv\ ards into x, not constricted 
by the septum. Vsls enters prostate at middle of its height. 
Prostate a large rectangular block, taking up the whole length of 
the segment, attached to the parietes by a somewhat narrowed 
base, soft in texture. Ovarian chamber has the dorsal parietes 
for its roof; ovisacs extend back to xvi, tubular, gradually 
narrowing behind. Spermatbecal ampulla spherical, duct appar¬ 
ently joins atrium within the body-wall; atrium conspicuous, 
sac-like, cylindrical. 

Distribution. Chalakudi, Cochin State. 

7. Drawida chlorina {A. G. Bourne). 

1894. Moniligaster chlonna, Bourne, Quart. J. Mic. Sci. xxxvi, 
p. 364, pi. xxiii, fig. 5. 

1900. Braioida chlorina^ Michaelsen, Tier, x, p. 119. 

Length 130 mm.; diameter 3| imn. Segments 135, not 
annulated. Colour slightly pigmented, greenish when put in 
spirit. Set® absent from ii; aa=j5(;, dd^Qix. | circumference. 
Nephridiopores in cd. Male pores between h and r, nearer e. 
Female pores in ah. Spermathecal pores in cd. 

Septa 0/6-8/9 thickened. Four gizzards, in xiv-xvii. Testis 
sacs ovoid, with ratlier pointed ends. Prostates liernispherical, 
of glandular appearance. Ovaries not enclosed in an ovarian 
chamber. Spermathec® with pear-shaped or ovoid ampulla and 
small atrial dilatation at ectal end. 

Distribution. Ootacamund, S. India. 

8 . Drawida decourcyi Steph. 

1914. Draunda decourcyi^ Stei)heDson, Rec. Ind. Mus. viii, p. 373. 

Length 100 mm.; maximum diameter 8 mm. Segments 226 ; 
except the first four are biannulate as far as the middle of the 
body (vii and viii triannulate). Colour a dark bluish green 
dorsally, pale green elsewhere. Prostomium invisible. Set® 
closely paired, beginning on ii; dd^^ circumference. 

Clitellum ? Male -pores large curved slits with convexity back¬ 
wards and somew’hat inwards, their centre a little outside h, 
lying within a deep rectangular depression which includes more 
of X than of xi. Female pores in b (or between a ond h). 
Spermathecal pores below r, nearer c than b. 

Septa 4/5-8/9 thickened, especially o/6-8/9. Eight gizzards, 
in xviii-xxv, with an additional rudimentary gizzard in xvii; the 
oesophagus is muscular even in front of xvii, as far as xv. Testis 
sacs confined to x; vas deferens a relatively immense closely- 
packed coil, larger than the testis sac, in ix and x. Prostate 
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oval, ciisl)ion>like, sessile ; surface shining, muscular. Ovarian 
chamber present; ovisacs irregularly bulged, extending back into 
xiv. Ampulla of sperniatheca subspherical; duct joins atrium at 
base of latter ; atrium an oval sac, partly in the body-wall, in 
length about equal to half tliat of the segment in which it lies. 

iiemarl's. The very large number of gizzards, and the immense 
vas deferens, are noteworthy features. 

Distribution, Eotung and Eengiiig, Abor Country, E. Himalavas. 

9. Drawida elegans Bao, 

1921. Draioida elegans^ Eao, Ann. Mag. N. H. (9), viii, p. 519; 

pi. XV, hgs. 1 c, 2 c ; pi. xviii, tig. 10 d. 

1922. Drawida elegans, Stephenson, Ann. IMag. N. II. (9), ix, 

p. 133. 

Length 130 mm^; maximum diameter 5 mm. Segments 206; 
viii-xviii bi- or trianuular. Colour grey, non-pigmented. Pro- 
stomium retractile, prolobous. No dorsal pores. Nepbridio- 
pores in line with lateral setae. Setae closely paired; «a=5r, 
(:M=I circumference. Clitellum ? Male pores small, a little 
outside line of 6. Pemale pores minute, in 6, Spermathecal 
pores in line wdth c. 

Septa 5I6-SI9 exceptionally stout. Five gizzards, in xii-xvi, 
the first rudimentary. Testis sacs depending into x; vas 
deferens a very bulky coil in ix and x, enters prostate near ental 
end of latter. Prostates elongated, no separate stalk. Ovarian 
chamber present. Ovisacs in xii, binder end bent forwards, 
narrower. Spermathecal atrium large, much larger than ampulla, 
shortly pear-shaped, narrower end on the body-wall; duct enters 
its upper pole. 

Distribution, Bhagamandla, Coorg, S. India. 

10. Drawida fakir Oogn, 

1911. Drawida fakir, Cognetti, Ann. Mag. N. H. (8), vii, p. 495, 
pi. xiii, tigs. 1~3. 

Length 85 mrn'.; maximum diameter 3 mm. Segments 98. 
Colour a uniform lilac-grey. Prostomium prolobous. Setse 
closely paired; aa=ibc, dd = a little more than half the circum¬ 
ference. Dorsal pores not seen. Nephridiopores in d, Clitellum ? 
Male tubercles a little lateral to b, small, conical, contained in 
two small and not very deep pouches, like those of D, sidcata. 
Female pores in b, Spermathecal pores a little lateral to h. 

Septa 6/7-8/9 somewhat thickened. Four gizzards, in xiii-xvi. 
Last heart in ix ; in x a pair of trunks arise, which are directed 
backwards, joining the subneural at the anterior face of septum 
11/12. Testis sacs/projeet on both sides of 9/10, the anteseptal 
part again divided by a constriction, the postseptal part the 
larger. A^asa deferentia short and a little wavy. Prostates white, 
tubular, closely coiled, of equal thickness throughout, muscular at 
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tlie ectal end, joined by the vas at the ental end. Ovaries 
enclosed in a thin-vviilled peri oesophageal capsule (=^ovarian 
chamber). Ovisacs cylindrical, in xii, folded on themselves. 
Ampulla of spermatheca globular, duct loosely coiled; no 
muscular atrial chamber. 

Distribution, Arumanallur, 45 km. S.E. of Trivandrum, S. India. 

11. Drawida friderici {Mich,). 

1897. Monili^aster friderici, Michaelseu, Mt. Mus. Hamburg, xiv, 
p. 169. 

1900. Drav)ida friderici, Michaelsen, Tier, x, p. 115. 

1910. Draivida friderici, Michaelsen, Abii. Yer. Hamburg, xix, 
p. 49. 

1913. Drawida friderici, Michaelsen, Mt. Mus. Hamburg, xxx, 
p. 74. 

Length 165 mm.; diameter 6~7 mm. Segments ca. 370; 
secondary aniiulation on vii-xiii, most marked on x-xii, where the 
segments are triannulate or (xii) qnadrianniilate. Prostomium 
zygoloboiis. Posterior end tapering. Dorsal pores represented 
by pits on inner surface of body-wall. Setm closely paired; c and 
d much finer than a and 5; aa:=z^hc in middle and hinder parts 
of body, smaller in the anterior part, and in front of xi aa~hc; 
dd le.S8 than | circumference in middle and hinder parts of body. 
Nephridiopores in middle of body in cd, Clitelluin ? Male pores 
just above h, on prominent papillm. Pemale pores in ah (?). 
Spermathecal pores just below’ c. 

Septa thickened; 9^ip~ll/12 displaced backwards 

dorsjilly. Three gizzards, in xiii-xv, the first feebly developed; 
traces of thickening in xii. Testis sacs strongly constricted by 
the septum. Prostates thickly ovoid, sessile, smooth. Ovarian 
chamber probably not present: ovisacs long, thin, tubular, 
reaching as far as xiv. Spermatheca with sac-shaped ampulla; 
no atrial dilatation. 

Bemarhs, Tlie distinction from the pelludda group is 
principally in the setal relations; here atu : 6c=l : 2, and the 
dorsal setae are considerably smaller and closer together {cd^^ah) 
than in that group of forms (Michaelsen, 58). 

Distribution, Trincomali, N. Province, Ceylon. 

. 12. Drawida ghatensis Mich. 

1910. Draivida ghatmsis, Michaelsen, Abb. Yer. Hamburg, xix, 
p. 52, pi. figs. 1,2. 

1913. Drawida ghatensis, Michaelsen, Mt. Mus. Hamburg, xxx, 
p. 77. 

1915. Drawida ghatensis, Stephenson, Mem. Ind. Mus. vi, p. 49, 
pi. vii, fig. 6. 

Dimensions vary considerably; length 80-195 mm.; diameter 
2-7 mm. Segments 145-186. Colour grey-brown, with bluish- 
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green pigmentation clorsally at anterior end. Lateral regions in 
anterior part of animal appear thickened. Prostoniium prolobous 
or zygolobous. Setae fairly closely paired; aa slightly greater 
tlian dd slightly greater than | circumference; one or two of 
the anterior segments may lack setae, ventral or lateral or both. 
Nephridiopores usually in cd up to xv, behind xv in ah or cd. 
Olitellum x-xiii, interrupted between the lines of setae a. Male 
pores about midway between h and c. Female pores in ab, 
Spermatbecal pores just below c, the upper end touching the linec. 

Gizzards variable in number and position; four, in xvi-xix or 
xix-xxii; or six, in xiv-xix or xvi-xxi. Testis sacs situated far 
back, in extreme cases in xiii«xvi, taking up several segments, 
connected by a narrow neck with septum 9/10. Vas deferens 
winding or coiled, lying partly in the neck of the sac. Prostates 
ovoid or thickly pear-shaped, with investment of glandular cells. 
Ovarian chamber present; ovisacs reach back to xv or xvi. 
Spermatbecal ampulla thickly pear-shaped. Atrium variable;— 
large, wu'th bilobed cavity, duct entering atrium in the depression 
between the lobes; or an npwardly-projecting papilla; or ovoid 
and sessile on body-wall; or embedded in a recess in the body- 
wall and not projecting. 

Remarl:s, A variable species, especially in regard to size, 
gizzards, and spermatbecal atrium. 

Distribution, Tenmalai, Maddatboray, and Kulattupuzha at 
the foot of the western slopes of the Western Ghats, in 
Travancore; Kottayam, Ponmudi, Bonaccord, also in Travancore; 
Kavalai, and on the Forest Tramway, in Cochin State. 

13. Drawida grandis {A, 0, Bourne)* 

1886. Bourne, P. Z. S. p. 671. 

1894. Moniliyaster (jrandiSj Bourne, Quart. .1. Mic. Sci. xx.vvi, 

p. 307, pis. xxii, xxiv, XXV fig. 27. xxvi figs. 31-3^, 37-41, 
xxvii, xxviii. 

1895. Moniligaster grandis^ Beddard, Monog. p. 198. 

]90{). Braunda grandis^ Michaelsen, Tier, x, p. 117. 

1910. Brawida grandisy Michaelsen, Ahli. Ver. Hamburg, xix, 
p. 48. 

Length of a normally extended specimen 520 mm,, stretched 
out after bad preservation maybe 1080 mm.; average diameter 
ca. 12 mm. Segments 2GG-480; anterior segments (iv-x) 
miiltiannular. Almost without pigment, in life a clear brown. 
Prostomium prolobous. Setm small, closely paired; aa less than 
hcydd:=i^ circumference; absent on ii, only the ventral present 
on iii. Nephridiopores in cd, of (in iii-ix) above this level. 
Clitellum includes f of x-xiii (=:3|); saddle-shaped in front, 
in xiii ring-shaped. Male pores just above h. Females pores 
in ah, Spermatbecal pores just below^ c. 

Septa 5/G-8/9 much thickened; 9/10 and 10/11 displaced 
backwards (9/10 is attached normally ventrally). Five gizzards, 
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m xvii or xviii to xxi or xxii. Testis vsacs oval, projecting into 
both ix and x ; vas extreinelv long, 94 inches when unravelled, 
Piostales cusliion-like, circular, hot glandular in appearance. 
Ovaries in an ovarian chamber: ovisacs tubular, extending into 
XV. J^ipermathecal ampulla pear-shaped; a small atrial enlarge¬ 
ment of the duct, embedded in the body-Avail. 

Belongs to the peJlucida group (Michaelsen, 58). 
Bourne remarks that before the rains this worm is only found 
deep down, and that in May he has made coolies dig as far down 
as 9-10 ft. before coming upon any worms; in June, after rain, 
tliey were found quite near the surface, or ev’^en crawling about 
on the ground. 

Distribution. Naduvatam, Nilgiris: widely spread on the Nilgiris 
at elevations of from 5000-8000 ft. 


14. Brawida hodgarti 

1917. Drawida hodgarti^ Stephenson, Bee. Ind. Mus. xiii, p. 360, 
pi. xvi, fig. 2. » 

^ Length 11.3 mm.; maximum diameter 8*75 mm. Segments 164. 
Colour uoD-pigmented, a uniform grey. Prostoiiiium prolobous. 
Set® small and closely paired; aa less than bc\ dd more than 
4 circumference. Nephvidiopores in line with c. Clitelliim ? 
Male pores with swollen nuterior lip, their centre just outside h. 
lemale pores doubtfully in ah or h. Spermathecal pores just 
internal to c. 

Septa 5/6-8/9 thickened. Pour gizzards, in x a- xviii; a slight 
strengthening of the cesophagus in xiv. Testis sacs IcidneA’^-shaped, 
in X, projecting sometimes slightly into ix also. Prostates 
(text-fig. 49) small, tubular, with shining surface, slightly coiled, 



Pig. 49.—Brrttc/da hodgarti Steph.; prostate Avith vas deferens entering 
(the spirally coiled end is the ecLal). 

ental end slightly dilated; vas deferens joining anterior face of 
prostate. Ovarian chamber bounded by body-wall above, but 
alimentary canal excluded; ovisacs small, finger-shaped, confined 
to xii. Spermathecal ampulla small, roundly ovoid; atrium in vii. 
finger-like, joined by duct within the body-wall. 

llemarhs. Belated by form of atrium to jaljgaigurensis and 
iravancorensis. 

Distribution. Bangamati, Chittagong Hill Tracts, Bengal. 
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15. Drawida jalpaigurensis 

1910. Draxoida jalpaujurenah, Stephenson, Kec. Ind. Mus. xii, 
p. 307, pi. XXX, figs. 4, 5. 

Length ca, 23 mni.; diameter 2 mm. Segments 106. Colour 
dark grey, lighter at anterior end. Prostomiuin prolobous (?), 
relatively large; first segment very short, Seta3 small, very 
closely paired; aa less than hc) circumference. Clitellum 

x-xiv (?). Male pores on prominent oval papillm, the long 
diameter transversely over groove 10/11; longitudinally the 
papillse take up half the length of segmejits x and xi; the pores 
between h and e, nearer to h. Sperinathecal pores between h and 
c, nearer to c. A pair of genital papillae anteriorly on vii, flat- 
topped and circular, their centres midwmy between h and c. 

Septa 616-Sld considerably thickened. Pour gizzards, in xii-xv, 
that in xii smaller than the rest; gizzards separated from each 
other by thinner rings. Testis sacs projectii^g into x, large, 
subovoid, attached to the septum only by a narrow neck. A^as 
deferens comparatively short, xvavy. JProstate (text-fig. 50) 



1^0.•--J)r(midaja//paiffurensis h'ig, 51 . — Brawida jalpaigwcnsis Steph.; 


diagrammatic sketch to show relations 
of parts at ectal end of spennatbecal 
apparatus; atrium; atrial sac ; 
d.^ sperinathecal duct; .s , septum 7/8. 


Steph.; prostate of left side. 


vertically flattened, shape varies, margin lobulated. Ovarian 
chamber apparently not developed. Sperraathecal ampulla large, 
ovoid ; atrium a simple projection on inner surface of body-wall, 
from which arises an upwardly-projecting stalked sac, of a much 
elongated ovoid shape, the stalk being half as thick and half as 
long as the sac proper (text-fig. 51). 

Remarlcs, 1^\\Q atrium resembles that of D. travancorensis. 
The'K^urface of the prostate seems to be glandular, though this is 
not stated in the original description. The species is described 
from a single speciihen, in a bad state of preservation. 

IHstxdhution, Jalpaiguri, at the base of the Eastern Himalayas. 
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16. Drawida japonica iliicA., f. typica. 

1917. Draicida japonica f. typicUf Stephenson, Rec. lud. Mus. xiii, 
p. 366, pi. xvi, fig. i. 

1922. Brmoida japonica^ Stephenson, P. Z. S. p. 119, pi. i, tigs. 1-6, 


1892. Moniliyaster japonicus^ Michaelsen, Arch. f. Naturgesch. 
Iviii (1), p. 232. 

1892. Moniligaster baha7}'ie7i8i8 j Beddard, P. Z. S. p. 690, pl. xliv. 
1895. Moniliyaster japonicus-^ M. baha7nensis, Beddard, Monosr. 
pp. 201, 202. 

1900. Drawida Jnpmiica + 2>. hahamensis. Michaelsen, Tier, x, 
pp. 115, 118. 

1910. Dratmda japonicus^ Michaelsen, Mt. Mus. Hamburg, xxvii, 
p. 48. 

Length 28-60 mrn,; diameter 2-3 mm. Segments up to 142. 
Colour grey or greenish grey. Prostomiiim small, prolobous. 
Setm closely paired ; aa^hc ; dd=.^ circumference ; setae small or 
in part absent on ii, large on genital region. Nephridiopores in 
three situations—not far from the mid-dorsal line, or in line 
with cc?, or with a5, but no regular alternation. Clitellum 



Fig. b2.^Drawida jciponica Mich,; genital region, showing papilla 
and male apertures (J). 

inconspicuous. Male pores between h and c, nearer h, on small 
tubercles. Spermathecal pores just below c. Genital papillje 
variable, but app’irently always present in the sexual animals; 
paired or unpaired, two, tliree, or four in number, on vii-ix and 
xii; each a transversely oval patch, slightly raised, with a circular 
groove in the centre (text-tig. 52). 

Septa 5/6-8/9 thickened, especially 6/7 and 7/8. Two oi\three 
gizzards, large and spherical, except the first if there are three, 
which is smaller ; in xii and xiii, or xi-xiii. Testis sacs spherical, 
projecting mostly into x. Prostates thickly and shortly tubular, 
with glandular surface. Ovarian chamber present; ovisacs 
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thickly tubular, irregularly thickened and twisted, reaching to 
about xvi. Spermathecal ampulla pear-shaped, duct very long 
and thill, loosely coiled, altogether in viii; atrium small, pear- 
shaped, projecting backwards in viii, joined below by the duct. 

Eemarks. The first description of this species was incomplete, 
and Beddard, who shortly afterwards met with it, described his 
specimens as a different species. Michaelsen in 1910 subjected 
his original specimens to a re-examination, and having also a new 
batch of material before liim from China, was enabled to establish 
the identity of Beddard’s species with his own. Up to this time 
the worm had been found in China, Japan, and the Bahamas, 
but not in India. I have lately found it in India, but far from 
the proper Drawida region~viz. in the W. Himalayas. Tlie 
worm is thus a wanderer of a pronounced type. 

The immature Drawida from Simla, said by Michaelsen (54) 
“probably, or rather doubtless” to belong to D. willsi, should, 
I think, be referred to this species. 

I have recently (98) given a detailed account of the anatomy 
of the reproductive system and nephridia in this worm. 

Distribution. Murree and probably Simla, in the W. Himalayas. 
Outside India has spread to China, Japan, and the Bahamas. 


17. Drawida kanarensis Steph. 

1917, Drawida kanarejisis, Stephenson, Bee. lud. Mus. xiii, 
p. 364. 

^Length 60-70 mm.; maximum diameter 3*5 mm. Segments 
15t)~173. Colour pale grey, anterior end rather lighter. Prosto- 
miuru small, pro- or zygolobons (?). Setaa small, closely paired ; 
aa equal to or rather less the he; c/c?~ca. ^ circumference. 
Clitelluin saddle-shaped, x-xiii ( = 4), limits rather indefinite. 
Male pores external to 6, but nearer to h than c. Female pores 
in h. Spermathecal pores just below c. A pair of oval thickened 
patches on xi, not always present; setas ah placed on the inner 
portion of the patch. 

Septa 5/6-8/9 thickened, especially the first three. Four 
gizzards, in xiii-xiv or xiv-xvii, the first or the last smaller than 
the others. Testis sacs with the longer part in x, not constricted ; 
terminal p>art of vas deferens rather thicker than the rest. 
Prostate of moderate size, hemiovoidal, sessile, surface soft and 
yellowish. No ovarian chamber; ovisacs large, ovoid, in xiv, 
connected by a neck with septum 11/12. Spermathecal ampulla 
Large, irregular in shape; atrium a cushion-like swelling partly 
embedded in the body-wall, several times as thick as the duct. 

Bemarhs. Near D. parva ; the genital markings of this species 
(w'hich are not always present) are the chief difTerence. 

Distribution. Castle Bock and Talevvadi, N. Kanara I)is^, 
Bombay Pres. 
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18. Drawida kempi Stex>h. 

1914. Drawida kempi^ Stephenson, Rec. Ind. INIiis. viii, p. 376. 

Length 75 mm.; diameter 5 min. Segments 125. Colour light 
olive-green. Prostomium small, proJobous. Set® closely paired ; 
aa=hc\ circumference; ventral pairs more approximated 

in posterior part of body. Male pores on small papillae, the 
centre of the papilla just within the line c ; each papilla in a 
darker area, which is grooved at its anterior and posterior 
margins. Eemale pores in h. Bpermathecal pores in c or cd. 

Septa 5/6-8/9 thickened, the last most so. Pour gizzards, in 
xvi-xix; the hrst smallest; a thickened part of the co.sophagiis 
in XV (rudimentary gizzard). Testis sacs constricted by the 
septum, projecting equally forwards and backwards ; vas not much 
coiled. Prostate large, cuboid, with narrow attachment to body- 
wall, and glandular surface. Ovarian chamber present; ovisacs 
reach xiv or xv, a relatively narrow neck passes through xii and 
xiii, and the sacs swell out behind this. Spennathecal ampulla 
ovoid, duct much coiled, atrial dilatation small or absent. 

Remarks. The single specimen w^as found under a stone in 
water. The form seems to co?ne near D. pellucida, of which it 
might, but for the statement as to the ovarian chamber (which 
however is not very precise in the original), form a variety. 

DistrUnUion. Egar Stream, bet^veen Kotung and Eenging, Abor 
Country. 

19. Drawida matthaii Mich. 

1910. Drawida matthaiij Michaelsen, Abh. Ver. Hamburg, xix, 
p. 47. 

Length 110-160 mm.; diameter 2-5 mm. Segments 240-250. 
TJnpigmented, white to grey. Prostomium ? Setae hue, very 
closely paired ; anteriorly aa^hc\ in middle of body act is barely 
^hc : dd is about | circumference, perhaps a little more at the 
anterior end, a little less in the middle of the body. Nephridio- 
pores in cd. Clitellum x-xiii (=4); wanting ventrally in x 
and xi. Male pores just lateral to 6, slit-like, surrounded by 
large circular areolae ; from the hinder margin of each areola 
passes a ridge, convex outwards, ending just in front of 11/12 
somewhat lateral from the female pores; a fine groove runs along 
the ridge. Eemale pores in h. Sperinathecal pores small, 
eye-like, their centre just internal to c. 

Septa 5/6-819 much thickened. Three gizzards, in xiv-xvi (?), 
the first much smaller than the others. Testis sacs irregularly 
ovoid, not constricted by the septum, the part in x rather the 
larger. Prostates spherical, flattened below, sessile, with a sipooth 
surface. Ovarian chamber present; apparently no ovisacs. 
Sperinathecal ampulla large, thickly pear-shaped ; duct very long, 
loosely coiled ; atrial swelling small, about double as thick as the 
duct, concealed entirely in the septum and body-wall. 
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Bemarlcs. A spermatic groove is present also in D. sulcata. In 
a subsequent pjiper (70) Michaelseri lays stress on a secondary 
anruilation of the segments on each side of the male pores 
(x and xi); the annulation is only present on the ventral surface, 
and is better marked in D, sulcata than in the present species. 
The grooves seem to be merely transverse grooves in front of and 
behind the apertures, produced perhaps by mm^ciilar contraction. 

Distribution. Calicut, on the Malabar Coast. 

20. Drawida minuta {A. G. Bourne), 

1886. Moniliffaster mmutus, Bourne, P. Z. S. p. 672. 

1894. Moniliyaster minuta, Bourne, Quart. J. Mic. Sci. xxxvi, 

p. 372, pi. xxiii, fig. 12. 

1895. Moniliyaster minutuSfBQddoixdi, Monog. p. 199. 

1900. Drawida mmuta, Michaelsen, Tier, x, p. 120. 

Length 47 mm.; diameter 1| mm. Segments 150. Strongly 
pigmented. Tlie interval ho scarcely greater than aa ; dd scarcely 
greater than i circumference ; seta? present on segment ii. 
Nephridiopores in cd, Male pores, female pores, and sperma- 
thecal pores in ab. 

Septa 5/6~8/9 very slightly thickened. Two or three gizzards, 
in xii to xiii or xiv. Testis sacs ovoid. Prostates hemispherical. 
No ovarian chamber; ovisacs extend back at least to xv. Sper- 
niathecal ampulla ovoid ; atrium a bifid widening of the duct at 
its ectal end. 

Distribution, Salem, Madras Pres.; widely spread in the Madras 
Presidency at sea-level and up to about 6000 ft. 

21. Drawida modesta 

1921. Drawida modesta, Rao, Ann. Mag. N. II. (9), viii, p, 525, 

pi. XV, figs. II), 2D. 

1922, Drawida modesta, Stephenson, Ann. Mag. N. H (9), ix, 

p. 134. 

Length 75 mm.; diameter 4 mm. Segments ca. 207. Colour 
brown. Prostomium ? Dorsal pores absent. Nephridiopores 
apparently in line with set® d, Setso closely paired; aa=ibc,dd= 

^ circumference or slightly more. Clitellum? Male area resembles 
that of D. somavarjoatana; male pores have prominent anterior 
and posterior lips, just outside the line of setae b ; transverse 
groove-like depressions before and behind the pores ; midventral 
regions of x and xi somewhat depressed. Female pores ? Sper- 
mathecal pores slightly outside the line of setae b ; a slightly 
elevated transversely oval flat papilla in front of each sperma- 
thecal aperture. 

Septa 5/6~8/9 thickened. Two gizzards, in xii and xiii. 
Testis sacs project into both ix and x. Prostates small, soft, 
transversely oval, sessile. Ovarian chamber apparently present; 
ovisacs extend back into xiii. No visible sperinathecal atrium. 
Distribution. Moornad, Coorg, S. India. 

L 
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22. Drawida nadnvatamensis (A. 0. Bourne), 

,1894. Moniligaster nadnvatamensis, Bourne, Quart. J. Mic. Sci. 
xxxvi, p. 361. 

1900. Dratvida nadnvatamensis, Michaelsen, Tier, x, p. 117. 

Length 500 mm.; diameter 5 mm. Segments 400. Without 
pigment. PrOstomium small, pointed. Setae closely paired; aa 
smaller than hc\ del greater than ^circumference. Nephridio- 
pores in cd, Male pores between h and c. 

Septa 5/6--8/9 moderately thickened. Three gizzards, in xv~ 
xvii. Testis sacs slightly kidney-shaped. Prostates appear 
glandular. ovarian chamber. Spermathecal ampulla pear- 

shaped to spherical; atrium a small simple widening of the duct, 
embedded in the body-wall. 

Remarlcs. On the specific distinctness of this worm cf, p. 131. 
Distribution, Naduvatam, Nilgiris, S. India, 

23. Drawida nepalensis Mich, 

1907. Drawida nepalensis Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 146. 

1909, Drawida Michaelsen, Mem. Ind. Mus. i, p. 147, 

pi. xiii, fig. 1. 

1917. Drawida nepalensis, Stephenson, Rec. Ind. Mus. xiii, p. 372, 
pi. xvi, fig. 4. 

1922. Drawida nepalensis, Stephenson, Rec. Ind. Mus. xxiv, p. 430. 

Length 50-123 mm.; diameter 3^-5 mm. Segments 149-175. 
Colour yellowish grey, non-pigmented. Prostomiiim prolobous. 
Setm closely paired; aa a little less than he; dd a. little more 
than i circumference. Dorsal pores absent, but represented by 
gaps in the muscular coat as seen from the inside of the body- 
wall; these occur as far forward as 4/5. Nephridiopores in d. 
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Fig. 53 .—Drawida nepalmsis Mich.; spermathecal atrium. 

Clitellum ring-shaped, x-xiii ( = 4). Male pores on prominent 
transverse oval papillae, midway between h and c. Female pores 
in h. Spermathecal pores just ventral from c. In some specimens 
genital markings present as broad transversely oval midventral 
cushions on vii and viii. 
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Septa 5/6-8/9 very strong, especially 5/6 and 6/7. Four 
gizzards, in xiv-xvii, or three in xv-xvii. Testis sacs projecting 
forwards and backwards, into both ix and x, or backwards only, 
into X ; testis tuft-like, stalked; vas deferens very long, coiled in 
scores of convolutions. Prostates long, tube-like, in a U-shaped 
loop, the vas entering the ental end. Ovarian chamber present; 
ovisacs extend back through some segments. Sperinathecal 
ampulla irregularly pear-shaped; atrial chamber (text-fig. 53) 
large, sac-like, continued into a narrower undulating neck, which 
is joined by the end of the duct; the atrial chamber marked 
by a fairly regular annillation, the epithelium markedly folded 
internally. 

Remarhs, Michaelsen suspects the identity of this form with 
B, iiniqua ; c/. remarks under the latter species. 

My specimens differed from Michaelseids principally in the 
relations of the testis sacs—projecting on both sides of the 
septum in Michaelsen’s, backwards only in mine, on one side as 
far as the level of septum 15/16,—the condition indeed approxi¬ 
mated to that of B, (jliatensis. 

Bistribuiion. Gowchar, near Katmandu, Nepal Valley ; Eanga- 
mati, Chittagong Hill Tracts, Bengal ; Kierpur, Purneah Hist., 
Bihar ; Debra Dun, United Provinces. 


24. Drawida nilamburensis (-4. G. Bourne). 

1894. Moniligasier nilamburensis, Bourne, Quart. J. Mic. Sci 
xxxvi, p. 362. 

1900. Braioida nilamburensis, Michaelsen, Tier, x, p. 117. 

Length 750 mm.; diameter ca. 7 mm. Segments 566; 
secondary anuulation present. Slightly pigmented. Prostomiiim 
broad. Setae long, black ; aa slightly greater than be ; dd con¬ 
siderably greater than ^ circumference; not very closely paired, 
ab=^ccl^ lhc. Nephridiopores (all ?) in cd. Male pores 
between b and r, nearer 6. Female pores in ab. Spermathecal 
pores in cc?. 

Septa5/6-8/9 much thickened. Five or six gizzards, in xxvii or 
xxviii—xxxiii or xxxiv. Testis sacs ovoid. Prostates not glandular 
in appearance. Ovarian chamber present. Spermathecal ampulla 
pear-shaped : atrium a dilatation of the end of the duct, small, 
embedded in the body-wall. 

RemarJes. A very distinct form, on account of its very large 
size, and the very posterior positwn of the gizzards. For the 
rest, it seems to approach the pellucida group. 

Distribution. Nilambur, S. India (near the sea-level). 
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25. Drawida papillifer Steph, 

1917. Draioida papillifer^ Stephenson, Eec. Ind. Miis. xiii, p. 370. 

Length 70 min.; diameter mm. Segments 148. Colour 
light grejs non-pigiiienied. Prostomium proloboiis (?). Seta3 
closely paired; aa rather less than 6c; circumference. 

Nephrkliopores apparently in line with d. Clitellum x-xiii ( = 4), 
hinder end indistinct. Male pores between 6 and c, rather nearer 
to c. Female pores? Spermathecal pores with centre just 
below c. A few slightly marked darkish papillae, paired or single, 
on vii, X, and xi, above or below the lateral setoe. 

Septa 5/6 and 6/7 much strengthened, 7/8 and 8/9 much less 
so. Three gizzards, in xv-xvii. Testis sacs rather irregular, and 
asymmetrical; the larger part of the sac ma}'' be either in front of 
or beliind the septum. Prostate with glandular surface, elongated, 
bent with the angle directed forwards, the ental end the thicker, 
joined by vas del’erens at the middle of its length. Ovarian 
chamber bounded above by the body-wall; ovisacs large, asym¬ 
metrical, may reach back to the level of 15/16. Spermathecal 
ampulla ovoid; atrium relatively large, the upper part a thin- 
walled sac, the lower part diict-lihe. 

liemarhs. Belongs to the same group as liodijartu The atrium 
has here develoj)e(l further, and the coiling of the prostate is less. 

Distribution. Eangamati, Chittagong Hill Tracts, Bengal. 

26. Drawida paradoxa, llao, 

1921. Dratvida paradoxa Kao, Ann. Mag. N. fl. (9), viii, p. 528, 
pi. XV, %s. IE, 2E, 3c; pi. xvi, lig*s. 4,5; pi. xviii, 
tigs. 10 hj 10 i. 

1921. Dratvida paradoxGj Stephenson, Ann. Mag. N. 11. (9), ix, 
p. 136. 

Length 90 mm,; average diameter 3 mm. Segments 152. 
Colour light grey, unpigmented. ProstoraiLiiii prolobous. No 
dorsal pores. Setso small, closely paired; aa = hc in general, but 
in the region immediately behind the clitellum ; dd slightly 
less than | circumference. Clitellum ? Male pores small, in¬ 
conspicuous, just outside the line ot‘ h. Female pores ? Sperma¬ 
thecal pores small, in line with seta) c. 

Septa 5/6~Sl9 considerably tliickened. Four gizzards, in xiii- 
xvi or xii-xv, the first smallest, the last largest. Testis sacs 
depend into x. Vas deferens relatively a very large coil, in ix 
and X, runs some distance up prostate before becoming lost in it. 
Prostates large, flattened from side to side, glandular at edges, 
axial part more shiny; ectfd part of prostate a twisted mass, 
bound together by connective tissue and adherent to the ventral 
body-wall. Ovarian chamber present; ovisacs form small projec¬ 
tions into xii. Spermathecal atrium in vii, large, tongue-shaped, 
constricted a quarter or a third of its length from the body-wall, 
margins slightly lobed, duct joins its lower part. 

Distribution, Madapur, Coorg, S. India. 
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27. Drawida parambikulainana Stejph. 

1915. Dvmoida \mramhikulamana^ Stephenson, Mem. Jncl. Mus. 
p. 6S. 

Length 84 mm.; diameter 3’5 in in. Segments 140. Colour a 
bluish grey, lighter ventrally and laterally. Body-vA’all appears 
thickened laterally. Prostornium ? Setae small and closely 
paired; aa=hCj cld^ca,^ circumference. Nephridiopores are- 
found both in ab and in cd, the majority however in cd. 
Clitellum ? Male pores on minute papillm outside 5, but nearer 
h than c. Female pores in b (?). Sperniathecal pores in c. 

Septa 5/6-8/9 considerably thickened. Three gizzards, in xiii- 
xy, the first smaller than the otiiers. Testis sacs projecting 
slightly or not at all into ix. Vas deferens extremely fine and 
tightly coiled, broader in its terminal portion where it joins the 
prostate. Prostate large, ovoid, attached by a broad base; upper 
portion covered with glandular cells; vas deferens joins its 
anterior margin. Ovarian chamber present, anterior and posterior 
walls inserted together into the dorsal parietes ; ovisacs small, 
tubular, narrower behind, turned forwards and completely coii'* 
tained within xii. Sperinathecal ampulla broadly oval; atrium 
teat-like, of moderate size, with cavity of simple form. 

Jieniarks, A single specimen only was available. The species 
may be related to Bourue^s i). the differences appear to 

be in bodily proportions, colour, and extent of the interval dd; 
possibly also the testis sacs differ in shape; Bourne does not 
mention ovisacs in his account. The distance between the ])laces 
where this and Bourne’s worm respectively were found is not 
more than 80 miles; but until the whole region has been 
thoroughly explored it must be dangerous to attempt identifi¬ 
cations with species so sketchilj^ described as those of Bourne. 

DisiribtUion. Parainbikulam, Cochin State, S. India. 


28. Drawida parva (A, 0. Bourne). 

1894. MonUiijaetev parous, Bourne, Quart. J. Mic. vSci. xxxvi, 
p. 371, pi. xxiii, fig. 11. • ^ 

1900. Drawida parmi, Michaelsen, Tier, x, p. 118. 

1911. Dramda parvus, Michaelsen, Abli. Seuckenh. Ges. xxxiii. 
p. 251. ' ' 

Length 75 mm.; diameter nearly 2 inm. (?). Segments 115. 
Slightly pigmented. Setje absent in ii ; aa=bc; dd greater than 
i circumference. IS'epliridiopores in d. Male pores between 
h and c. Female pores in ah. Spermaihecal pores in cd. 

Septa 5/6-8/d thickened. Three or four gizzards, in xiv-xvi or 
xvii. Testis sacs sligh^y kidney-shaped. Prostates hemispherical, 
glandular iii appearance. J^^o ovarian chamber. Sperniathecal 
ampulla ovoid ; atrium simple, rounded. 
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Eeranrlcs, Michaelsen, in specimens which he identified with 
Bourne’s species, but which came from outside India, found the 
speriuathecal atrium small, muscular, of an inverted pear-shape, 
projecting into the body-cavity at the ectal end of the duct. 

There is a discrepancy in Bourne’s account; the circumference 
is given as 4^ mm.; but the dorsal gap between the setal bundles 
is mm., the lateral gaps and tlie ventral gap also mm.— 
i, e., the total circumference is 5 mm. without allowing for the 
intervals between the setm of the several bundles, say, 5*5 mm. 
in all. I therefore estimate the diameter as nearly 2 mm. 

The worm is possibly identical with D, j^nramhikxdamana ; cf. 
what is said under the latter species. 

Distribution, Ootacamuiid, S. India. Also in the Am Islands 
(near New Guinea). 

29. Brawida pellucida (A. G. Bourne) f. typica. 

1894. ^[o'nUuJa6ter pellticida^ Bourne, Quart. .T. Mic. Sci. xxxvi, 
p. pi. xxiii, 8, pi. xxv, tig. 30. 

1900. Michaelsen,. Tier. X, p. 118. 

1910. Drawida pellucidus f. typica^ Michaelsen, Abb. Ver. Ham¬ 
burg, xix, p. 48. 

1914. Drawida pellucida^ Stephenson, Kec. Ind. jMus. viii, p. 368. 

Length 75-190 mm.; diameter 3-5 mm. Segments 130-186, 
no secondary anmilation. AVithout pigment; body-wall very 
tran.sparent. Contracts its anterior end in a bulbous fiyshiori. 
Set£e absent in ii; aa^hc^ or slightly greater; c/d=f circum¬ 
ference. Nephridiopores in cd, Male pores between h and r, 
nearer h. Female pores just above h, Spermathecal pores in or 
just below c. 

Septa 51(5-^819 thickened. Four or five gizzards, the first in xiv 
to xvii, the last in xvii to xxi. Testis sacs spherical or ovoid, 
mainly in x. Prostates as fiatteiied hemispheres. No ovarian 
chamber; ovisacs present. Spermathecal ampulla spherical to 
oval; atrium a small simple widening embedded in the body-wall, 
or sometimes absent. 

Distribution, Ootacamund and Naduvatain, S. India; Upper 
Kotung, Abor Country, 

a, var. bournei (Afich,),. 

1894. Moniligaster sp., Bourne, Quart. J. Mic. Sci. xxxvi, p. 376, 
pi. xxiii, fig. 14. 

1897. Mxmiliffaster bourneiAr AI. pauli^ Michaelsen, Mt. Mus. 

Hamburg, xiv, pp. 167, 171. 

1898. Moniligaster bournei^ Micbaelseii, Zool. Jahrb. Sy^t. xii, 

p. 144. 

1900. Drawida boumei -f- D. paidi, Michaelsen, Tier, x, p. 116. 

1910. Draivida pellucidus var, bournei, Michaelsen, Abh. A^'er. 
Hamburg, xix, p. 60. 
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Length 55-142 inm.; diameter 2-4 min. Segments 144-191. 
Colour bluish or brownish red, strongly pigmented, Prostomiuin 
prolobous, retractile. Setse closely paired; dd rather 

more than ^ circumference. Nephridiopores in cd. Clitellum 
ring-shaped, x-xiii (=4). Male pores just above h. Female 
pores in 6. Spermathecal pores in or just below c. 

Septa 5/6-8/9 thickened, 9/10-14/15 displaced somewhat back* 
wards dorsally. Three to five gizzards, in some of the segments 
xii-xviii. Testis sacs almost spherical, or somewhat constricted 
by the septum and projecting into both ix and x. Prostates 
spherical, smooth. No ovarian chamber; ovisacs extend back 
to about XV. Spermathecal ampulla ovoid; atrium absent. 

liemarks. In 1894 Bourne shortly described a number of species 
oi MoniligasUi\ and at the end of the paper mentions a single 
.specimen from Kandy in Ceylon, but says that his notes are 
insufficient, and gives only a coloured drawing, with the infor¬ 
mation that the colour distinguishes it from all his other species, 
and that the gizzard is in segments xv-xviii. Michaelsen, in 
1897, met with a form, probably from Peradeniya in Ceylon, 
which he thought could be identified with the above, and which 
he named M, hoxirnei ; in this paper he also described as a new 
species M. imuli from Trincomali. 

The three forms, pellucida, hourneif and pauli^ were kept 
separate in the Tierreicb, and in Michaelsen's first list of Indian 
species (54) in 1909. But in 1910 (68), in consequence of the 
examination of new material, he concluded that hournei and pauU 
were identical, and that both represented only a variety of 
pelliicida. 

The sexual markings (grooves in front of and behind the male 
pores) ill D^pauli are due to the clitellum being thinner in these 
places; they are more marked the better developed the clitellum 
is, and are not real sexual markings. 

Distribution. Yakvalla, Bentota, Kaniya (in the last place 
amongst roots in damp ground near the outflow of a hot spring), 
Kandy, Colombo (Miuseum Gardens), Trincomali,—all inCeylou. 

6. var. pallida Mich. 

1910. Drawida pelhicidus var. pallida^ Michaelsen, Abb. Ver. 

Hamburg, xix, p. 51. 

Length 100-125 mm.; average diameter 3-4 mm. Segments 
235-245. Pigmentation very faint, a slight bluish-green shimmer 
dorsally. Setal interval rta=|5e; dd about 4 circumference. 
Three or four gizzards, the first (in a specimen where there were 
four) in xiii. 

Distribution, Shencottah, E. side of W. Ghats, Travancore. 
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c. var. stewarti Steph. 

1914. Dratvida pellucida var. sfewarti, Stephenson, Rec. Ind. Mus. 
viii, p. 369. 

Length 37-62 miii.; cliaTneter 3|-4 mm. Segments ca. 165. 
Colour olive-green, varying in depth. Prostomium small, pro- 
lobous. Setae of moderately large size, closely paired; aa^hc 
behind the genital region, but is greater than he in front of this ; 
(Id = ^ circumference. Male pores between b and c, rather 
nearer'to h, on papillae which are surrounded by a circular depres¬ 
sion. A transverse dumbbell-shaped ridge on segment ix just in 
front of groove 9/10. 

Four gizzards, in xv-xviii or xvi-xix, the first smallest. Testis 
sacs pear-shaped, with the small end forwards, in ix, the rounded 
end ill x. Ovisacs small, curved and sausage-shaped, contained 
wholly ill xii. Spermathecal ampulla ovoid; no atrium. 

liemarks. The chief distinguisliing mark is the ridge on segment 
ix; the other marks and irregularities in the region of the male ^ 
pores have probably no significance. The shape of the testis sacs 
may also be distinctive. 

DistHhution, Rotung and Renging, Abor Country, E. Himalayas. 

The above forms (except var. stewarti^ since described) are dis¬ 
cussed by Michaelsen (58), and shown to form, along with D,grandis, 
a group to which D. friderici and D, hartuelli are also related. 

30. Drawida ramnadana MicK 

1907. Drmoida raynnadana^ Michaelsen, Mt. Mus. Hamburg’, xxiv, 
p. 145. 

1909. Dravnda ramnadana^ Michaelsen, Mem. liid. Mus. i, p. 146. 

Length 44-65 mm.; maximum diameter l|-2 nun. Segments 
165. Colour in dorsal and lateral regions anteriorly a bluish grey, 
for the rest yellowish grey. Prostomium prolobous. Setae minute, 
closely paired ; aa less than hc\ dd greater than h circumference ; 
setae present on ii. Nephridiopores in cd. Clitellum ring-shaped, 
x-xiii (= 4). Male pores in 5, on small eye-shaped papillae. 
Female pores in or near ah, Spermathecal pores in 6. ^ 

Septa 5/6-8/9 thickened. Three gizzards, in xii-xiv. Testis 
sacs large, somewhat constricted by the septum, the larger part of 
the sacs in x; vas deferens enters front of prostate within the 
body-wall. Prostates shortly tubular, stumplike, invested with a 
thick covering of gland cells. Ovarian chamber perhaps absent; 
ovisacs extend backwards through several segments, constricted 
by the septa. Spermathecal ampulla large, pear-shaped; atrium 
a small, simple sac, thickly pear-shaped ; spermathecal duct opens 
into basal part of atrial chamber. 

Eemarlcs, Seems to he nearly allied to B, jajyonieus. The 
original does not mention whether there is or is not an ovarian 
chamber. 

Distribution, Ramnad, Madura List., S. India, on sandy coastal 
plains. 
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81. Drawida rangamatiana 

1917. J}ruxoidu ramjamatuinaj Stephenson, Rec. Ind. Mus. xiii, 
p. 369, pi. xvi, fig. 3. 

Length 137 mm,; maximum diameter 7*5 mm. Segments237. 
Non-pigmented, light grey in colour. Prostomiiim absent (?). 
Setae closely paired, small; anteriorly aa = 6c, behind the genital 
region=|6c, in the middle of the body and posteriorly is less 
than I 6c; circumference. Nephridiopores in cd. Cli- 

tellum ? Male pores between 6 and c, but nearer to c. Female 
pores between 6 and c, but nearer to 6. Spermathecal pores with 
their centre just below c. 

Septa 5/6~8/9 very stout. Four gizzards, in xvi-xix. Last 
heart in viii; there are two commissures on each side in this 
segment. Testis sacs recall those of D. (jhatensis; on one side (in 
the single specimen) in xii, on the other extending back into xiii, 



Fig. 54 .—TJmuyida rangamatiana Steph.; spermathecal atrium, 
seen by transparency under the low power. 

a neck passing forwards. Prostate closely curled, cylindrical, 
softish, not shiny, joined by vas deferens below its middle. 
Ovarian chamber present; ovisacs small, finger-shaped, reaching 
back into xiii. Spermathecal ampulla small, globular; atrium 
(text-%. 54) a long stalked appendage, erect, ental portion dilated 
in the form of a cone with a rounded tip; duct joins atrium in 
body-wall. 

Remarhs, The relationships are ^^dth the hodgarti group. The 
last hearts appear to be cl4racteristic, and the shape of the atrial 
appendage. 

Distribution. Kaiigamati, Chittagong Hill Tracts, Bengal. 
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32. Drawida robusta (A. G, Bourne) f. typica. 

1886. Moniligaster robudusy Boume, P. Z. S. 1886, p. 672. 

1896. Moniligaster indicm, Benhara, Quart. J. Mic. Sci. xxxiv, 
p. 363, pi. xxxii, pi, xxxiii, figs. 8~15. 

1894. Moniligaster rolnida, Bourne, Quart. J. Mic. Sci. xxxvi, 

p. 366j pi. xiii, fig. 7. 

1895. Mimiligaster rohustus + M, indicnSf Becldard, Monog. 

pp. 198, 202. 

1900. Draivida robusta typica + B. robusta indica^ Michaelsen, 
Tier. x. pp. 119, 120. 

1916. Dratmda robusta f. typica. Stephenson, Rec. lud. Mus. xii, 
p. 309. 

Length 186-200 nun.; diameter 6 mm. Segments 150-160. 
Body depressed behind the anterior region, posterior end pointed. 
Colour bluish to greenish brown. Setae closely p.aired, very small; 
aa greater than he ; dd greater than | circumference. J^Tephridio- 
pores in cd. Male pores between b and r, nearer to c. Female 
pores in ah. Spermathecal pores in cfL 

Septa 5/6-8/9 thickened, but not so much as in many other 
species. Four gizzards, in xii-xv or xiii- xvi. Testis sacs large, 
subovoid or nearly spherical, projecting backwards, or forwards and 
backwards. Prostates hemisplierical, witli glandular surface, may 
overhang towards the middle line. Ovarian chamber present; 
ovisacs small, tubular, confined to xii. Spermathecal ampulla 
pyriform to oval or nearly spherical; atrium bilobed, large, one 
lobe projecting on each side of the septum. 

liemarks. I believe that there is no need to distinguish 
Benham's M. hidicus even as a separate variety, as Michaelsen 
does in the Tierreich. The only differences there brought forward 
are the length (137 as against about 200 mm.), a difference of one 
segment in the position of the gizzards, and the fact that the 
prostates do not overhang towards the middle line in var. indica. 

Bistrihution. Widely spread on the Nilgiris, S. India. 


a. var. ophidioides {A. G. Bourne). 


1894. Moniligaster ophidioides^ Bourne, Quart. J. Mic. Sci. p. 365, 
pi. xxiii, fig. 6, pi. xxv, figa. 28-29. 

1900. Bratvidn robusta ophidioidesy 3Iichaelsen, Tier, x, p. 120. 

Length ca. 310 mm.; diameter ca. 7 mm. Segments 200, no 
secondary annulation. Colour bluish to olive-green. Setal dis¬ 
tance scarcely less than bc\ dd more than ^ circumference. 
Nephridiopores mostly in cdy occasionally in ahy occasionally above 
cd. Three gizzards, in xiv-xvi. Prostates hemispherical, or even 
more prominent, not overhanging. 

'Bistrihution. Ootacamund and Coonoor, Nilgiris, S. India; in 
swamps and wet ground. 
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3i5. Drawida rosea Sie2)h. 

1922. Drawida romt, Stephenson. Kec. Ind. Mus. xxiv, p. 430. 

Length 102 mm.; maximum diameter 3 mm. Segments 149. 
Colour grey, with a faint pinkish tinge dorsally. Prostomium 
prolobous. Vestiges of dorsal pores visible in the middle of the 
body. Kephridiopores in the line of the lateral setm. Setee 
closely paired; dd=j- circumference. Male pores 

on transversely elongated papillae at the hinder border of x, 
inimediately outside the line h; a pair of smaller and rounder 
papillm on the anterior part of xi, immediately behind the papillae 
of the male pores. Mid-ventral region betw^een the four papilho 
depressed, and darker in colour. Female pores minute, in line 
with ah. Spermathecal pores conspicuous, between ah and cd, 
nearer the latter, the upper end of the pore reaching cd. 

Septa 51^-819 much thickened. Four gizzards, in xiii-xvi. 
The greater part of the testis sacs in x, reaching to septum 10/11; 
the sacs slightly constricted at septum 9/10. Prostates elongated, 
cylindrical, bent, ental end rather thicker, no separate duct, 
surface soft and glandular, vas enters near ental end. No ovarian 
chamber ; ovisacs extend back to 13/14. Atrium large, not much 
smaller than ampulla, a pear-shaped sac, tlie iow^er and narrower 
portion marked by a number of annular constrictions and pro¬ 
longed ectally into a tube leading to the exterior. 

Eemarlc's, The species, w^hieh was described from a single 
specimen, is related to D. nepalensis and painUifer. 

Disinhutim, Cherrapunji, Assam. 

34. Drawida rotimgana Steph. 

1914. Drawida rotunganaj Stephenson, Rec. Ind. Mus. viii, p. 372. 

Length 62 mm.; diameter 4 mm. Segments 187. Non- 
pigmented, whitish throughout, with a faint yellow tinge at the 
anterior end. Prostomium prolobous. Setae small, closely paired; 
aa slightly less than hc', f/cZ= circumference; setae ah absent 
on X. Olitellum indistinct. Male pores on small papilla), midway 
between h and c. Female pores just outside h, Sperinathecal 
pores perhaps slightly internal to c. A pair of small genital 
papilla) on ix, close to posterior border, in the line of setae h. 

Septum 4/5 thick, 5/6-8/9 extremely thick. Six gizzards, in 
xv-xx. Testis sacs large, compact, rectangular, consiricted by 
the septum. Vas deferens joins the bodj^-wall just in front of 
and internal to prostate. Prostate hemispherical, sessile. Ovarian 
chamber present; ovisacs extend backwards into xiv. Sperina- 
thecaj ampulla ovoid ; no atrium. 

llemarhs. Perhaps related to the pelhicida group. The vas 
deferens can by dissection be traced to the inner side of the 
prostate, wdiicb it joins. 

DistribiUion, Rotiing, Abor Country, E. Himalayas, 
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35. Drawida sapphirinaoides (A, G, Bourne), 

1886. Moyiiligaster sappkirinaoidesy Bourne, P. Z. S. 1880, p. 672. 

1894. Moniligaiter sapphirinaoidesy Bourne, Quart. J. Mic. Sci. 

xxxvi, p. 366, pi. xxiii, fig. 8, pi. xxvi, figs. 35, 36. 

1895. Moniligaster sapphinnaoiaesy Beddard, Monog. p. 198, 

1900. Draxoida sapphirinaoides, Michaelsen, Tier, x, p. 119. 

Length 125—175 inm.; diameter 5^ mm. Segments ca. 160. 
Colour bluish red. Setie closely paired; aa less than hc\ dd 
almost equal to ^ circumference. Kephridiopores in cd. Cli- 
tellum x-xiii (== 4). Male pores midway between h and c, 
Eemale poi’es in ah, Spermathecal pores in cd. 

Septa 6/7-8/9 very slightly thickened. Four or five gizzards, 
in xvii-xx or xxi. Testis sac ovoid. Prostates hemispherical, 
flattened, of glandular appearance. An ovarian chamber present. 
Atrium as a large undivided swelling at the end of the sperma¬ 
thecal duct, 

Memarks, This is another species tliat lives in a very damp* 
habitat; the original find was “in immense numbers in somever}^ 
wet black mud under turf.^’ Bourne refers to the variability of 
the species, and to the possibility of the existence of hybrids 
between this form and D, rohusta ; intermediate forms are found, 
and it is possible, therefore, that the present is only a variety of 
I), rohusta. 

Bistrihution. Pykara Waterfalls, ca. 6000 ft.; and widely spread 
on the Nilgiris, S. India. 

36. Drawida scandens liao. 

1921. Drau'ida scandensy Kao, Ann. Mag. N. fl. (9), viii, p. 515, 
pi. XV, %8. IB, 2B, 3^; pi. xvii, fig. 9; pi. xviii, figs. 10c, 
10 c. 

1921. Drawida rauiy Stephenson, Rec. Ind. Mus. xxii, p. 755, 

pi. xxviii, dg. 7. 

1922. Drawida scandenSy Stephenson, Ann. Mag. N. H. (9), ix, 

p. 132. 

Length 38-45 mm,.* diameter 1^-1| mm. Segments ca. 144- 
161. Colour dark bluish grey, brown, or olive. Anterior end 
rather bulbous. Prostomium prolobous. Setm closely paired, 
large and prominent, especially in the ventral bundles of iii-xii; 
aa = hcy or in the anterior part of the body is rather greater; 
dd= ~\ circumference or rather more. Clitellurn ? Male pores 
two pairs, the anterior in 9/iO, rather outside the line of setae 5, 
on a median transverse soipewhat dumbbell-shaped cushion, 
extending on each side to between the lines of b and c (this 
cushion may be represented by a pair of papillae): posterior male 
pores over the normal situation of groove 10/11, just outside the 
line of setae 5, in the antero-lateral angles of a thickened median 
patch which occupies the ventral surface of xi, pushing forwards 
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groove 10/11 (text-fig. 55). Temale pores perhaps iu 11/12 
between the lines a and 6. Spermathecal pores iu ah. 

Septa 6/7-S/d considerably thickened, 5/6 thin, 9/10 and a few 
following also slightly thickened. Two gizzards, in xiii and xiv, 
or three, in xiii-xv. Testis sacs extending into ix and x. Pro¬ 
states two pairs, in ix and x, elongated, cylindrical or pear-shaped, 



Pig, 55 .—Drawida scand&iis Kao ; genital field. 

surface soft, minutely papillated. No ovarian chamber; ovisacs 
may extend back to xv. Spermathecal atrium relatively large, 
ovoid and sac-like, duct entering near base. 

liemarlcs. This species is especially interesting on account of 
the well-developed second pair of prostates, which mark it out as 
perhaps the most primitive member of the genus. 

Distribution, Eorests of Shimoga and Kadur Dists., Mysore; 
Bhagarnandla, Coorg, S. India. 

37. Drawida shunkarai 3Iic7i. 

191*3. Drawida schunkaraiy Michaelsen, Mt. Mus. Hamburg, xxx, 
p. 74. 

Length 110 mm.; diameter 31-5 mm. Segments ca. 200; 
secondary armulation on the posterior parts of each of segments 
vii-xi. Setae very fine and closely paired, beginning in iii(?); 
aa = l^bc anteriorly, =bc in middle and hinder parts of body; 
del distinctly (anteriorly) or slightly (behind) greater than | cir¬ 
cumference. Male pores about midway between b and c, on thick 
papilla), which project from a transverse spindle-shaped slit on 
each side; segments ix and x swollen between the lines b and c. 
Eemale pores in ah (?). Spermathecal pores in cd, on small 
papillae. 

Septa 5/6-8/9 thickened, the first moderately, the rest very 
much. Four gizzards, in xvii-xx. Testis sacs large, much con¬ 
stricted by the septum, projecting equally on each side; each 
portion of the sac concave inwards, nearly meeting its fellow 
above the gut. Ental portion of vas deferens is the thicker, and 
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wavy; it then becomes aud closely coiled. Prostates 

hemispherical, smooth, and wita muscular shimmer. Ovarian 
segment much narrowed by the approximation of the sepia; 
ovisacs thickly tubular, irregular, constricted at the septa, ex¬ 
tending back into xv. 8permathecal ampulla large, thickly pear- 
shaped; atrium small, almost concealed in the body-wall, receives 
the duct at its broad ental pole. Accessory organs as two pairs 
of blind club-shaped tubes, in vii and viii, attached to the hinder 
septum of each segment, wavy, the ental end the thicker. 

llemarlcs. Owing to the condition of the single specimen it 
could not be determined whether or not there was any connection 
between the accessory apparatus just mentioned and tlie sperma- 
thecal atrium ; if so, they would be atrial sacs. Por a somewhat 
similar accessory apparatus, cf. Hoplochoetella, 

Distribution, Cape Comorin. 

38. Drawida somavarpatana llao. 

1921. Drawida somavarpatana^ liao, Ann. Mag. N. H. (9), viii,' 

p. 497 ; pi. XV, figs. 1 A, 2 A, 3 cf; pi. xvi, figs. 6 «, 6, 6 a; 
pi. xvii, figs. 7, 8, 10, 10 a, 106; pi. xviii, figs. 10/, 10^, 

loy. 

1922. Drawida somavarpatana^ Stephenson, Ann. Mag. N. H. (9), 

ix, p. 131. 

Length 85 mm.; diameter 4 mm. Segments 124. Colour 
brownish yellow. Prostomium small, retracted under segment i. 
No dorsal pores. Nephridiopores in line with lateral set®. 
Set® closely paired; aa=bc, circumference. Clitellum 

apparently x-xiii (= 4). Male pores as puckered orifices wdth 
tumid lips, a little outside line of set® h; a curved depression in 
front of and behind each, the concavities of the curves facing each 
other ; X and xi depressed midventrally. Spermathecal pores in 
line with cd. 

Septa dfd-Sjd slightly thickened. Three gizzards, in xvi-xviii, 
tlie last the largest. Testis sacs as in D. ghatensis, extending 
back to xiv, in which segment the main portion of the sac lies. 
Prostates consist each of two finger-shaped structures, side by 
side, united below in a narrow neck, which again swells out 
somewhat at its termination, where it joins the parietes; surface 
soft, friable. Ovarian chamber present; ovisacs extend back to 
xiv. Spermathecal atrium bifid, one horn in vii, the other in viii, 
the duct joining in the angle between the two. Strong transverse 
muscular bands on inner surface of body-wall in prostatic region. 

Distribution, Somvarpet, Coorg. 

39. Drawida sulcata Mich, 

• 

1907. Drawida sulcata, Michaelsen, iMt. Mus. Hamburg, xxiv, 
p. 144, text-tig. 1. 

1909. Drawida sulcata, Michaelsen, Mem. Ind. Mus. i, p. 141, 
pi. xiii, fig. 2. 
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Length 67-70 mm.; diameter 3-3.| mm. Segments 150; 
X and xi with a very sharp transverse furrow veiitrally. Colour 
a dirty grey. Prostomium ? Setae very tine, very closely paired; 
aa anteriorly distinctly larger than in rest of body about equal 
to 6c; del a little more than 4 circumference. Nephridiopores 
usually in erf. Clitellum x-xiii (=4), ring-shaped in the hinder 
part, Male pores on very prominent papillae, midway between 
6 and c. Female poi'es? Sperraathecul pores just ventral to c. 



Fig. 56 .—Drawida sulcata Mich.; genital field. 

Seminal furrows beginning at 10/11, medial from a (thus un¬ 
connected with the male pores); at first converge slightly, and 
reach 11/12 near the middle line; then diverge, and die away at 
the middle of xii; the furi'ows included in a darker smooth area; 
probably not connected with the female pores (text-fig. 66). 

Septa 5/6-8/9 very strong. Five gizzards, in xv~xix, or perhaj)8 
xiv~xviii, the first two rather smaller. Testis sacs large, sharply 
incised by the septum, the portion in ix much shorter than that 
in X. Prostates hemispherical, shortly stalked,surface rnammillated 
(“glandular’’). Ovarian chamber absent; ovisacs extend back 
into xiii, much constricted by septum 12/13. Spermathecal 
ampulla pear-shaped; atrium very small, simple, nearly hidden in 
body-wall. 

RemarTcs, Except for the seminal grooves, the species is very 
like D. jparva\ and it is to be remembered that Bourne bad a 
somewhat meagre scheme for the description of his species, and 
so might not have described actually existent grooves. Another 
worm that might possibly be identified with 2>. sulcata isil. kanar- 
ensis ; the locality of D. sulcata is within a few miles of that of 
D, parva^ but D. kanarensis was found 300 miles away. 

Distribution. Coonoor, Nilgiris, 8. India. 

40. Drawida travancorensis Mich. 

1910. Drawida travancorensisj Michaelsen, Abh. Ver. Haraburgj 
xix, p. 46. 

Length ca. 185 mm.; diameter 3 mm. Segments 130. (Colour 
and prostomium no longer recogniziible in the specimens.) Setae 
closely paired, especially the lateral in the anterior part of the 
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body ; a« = | to ^hc, in the anterior part the first relation, in 
tlie middle of the body the second; dd ratlier greater than ^ cir¬ 
cumference. Clitellum saddle-shaped, interrupted between the 
lines a, including x-xiii ( = 4). Mjile pores comma-like slits, the 
broader end towards the middle line, about midway between h 
and c, Sperniathecal pores in c. 

Septa 5/6-8/9 fairly strongly thickened. Two gizzards, 
apparently in xiii-xiv, the first rather smaller. Testis sacs pro¬ 
jecting into both ix and x, not markedly constricted. Prostates 
large, regularly pear-shaped, smooth, no glandular investment. 
Ovarian chamber present; ovisacs thick, short, extending back¬ 
wards through one or two segments. Spermathecal ampulla thickly 
pear-shaped; atrium a fairly large, simple, slender club-shaped sac 
free in vii, the duct entering its ectal end. 

Distribution. Kottayam, Travancore, S. India. 

41. Drawida uniqua G. Bourne). 

1886. MoniligasUr nniqimsj Bourne, P. Z.S. 1886, p. 671. 

1804. Moniligaster uniqua^ Bourne, Quart. J. Mic. Sci. xxxvi, 

p. 863, pi. xxiii, fig. 4. 

1805. Moniligaster uniquus, Beddard, !Monog. p. 108. 

1900. Draxoida xmqua^ Michaelsen, Tier, x, p. 118. 

Length 220 mm.; diameter 5 mm. Segments 316, faint secon¬ 
dary annulation. Unpigmented. Setae present on ii; aa practi¬ 
cally equal to 6c; very slightly greater than | circumference. 
Nephridiopores in cd. Male pores between 6 and c, often on 
papilla-like evaginations. Female pores in ah. Spermathecal 
pores in ed. 

Septa 5/6-8/9 thickened. Gizzards four or five, the first in xv- 
xvii, the last in xix-xxi. Testis sacs lemon-shaped. Prostates 
teat-like, turned backwards. No ovarian chamber. Spermathecal 
ampulla pear-shaped to ovoid; duct with simple atrial widening 
at ectal end. 

llemarlcs. Bourne in 1894 identified this species with his 
M. pa^illatiis ; the reason is not evident, as M. xiniquus is said to 
be “ a small weak-looking worm,” while M. papillatus “ is a much 
longer worm than any of the other species, with the exception of 
M. grandis.’* Michaelsen follows Bourne in identifying the two; 

I think (c/, the Introduction to the present genus) that M. paqyil- 
latus mmt be left out of consideration altogether. 

Michaelsen considers (58, p. 21) that D. nepcdens'ls is probably 
identical with this species. I cannot agree here either ; D. neqm- 
lensis has an ovarian chamber, and the atrium is a large aimidated 
sac. 

Bourne states that “this species and M.pellucida occur together 
and form, I believe, hybrids,—I have found so many specimens 
w ith an intermixture of character ...” The two species are much 
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alike externally, except for the bulbous anterior end of i>. 
cida (an effect of contraction); the teat-like prostate of the 
present form seems to be the main difference. It might therefore 
be possible to unite this species with D, pellucida. 

Bistrihution. Ootacainimd and Coonoor, in the Nilgiris. 

42. Drawida wills! Mich, 

1907. Drawida toUlsi, Michaelsen, Mt. Mus. Hamburg, xxiv, p. 145. 
1909. Draioidaivillsij Michaelsen, Mem. lud. 'Miis. i, p. 143. 

Length 55-60 ram.; maximum diameter 2*5 mm. Segments 
155-160. Colour variable, bluish grey or reddish grey. Pro- 
stomium prolobous, transversely oval in shape. Seta 3 closely 
paired, especially the lateral; aa=:bc^ or anteriorly a little Jess*; 

rather more than | circumference. Nephridiopores in cd, 
Clitelliim ring-shaped, x-xiii (=4). Male pores on transversely 
oval papilla) in b; in many specimens an additional pair of rudi¬ 
mentary male pores in a corresponding position in 9/10. Female 
pores in ab, Spermatheeal pores in ab, inconspicuous. 

8epta 6/7-8/9 thickened, especially the first two; 9/10 and 
10/11 dislocated backwards dorsally. Tw'o gizzards, in xiv and 
XV. Testis sacs constricted by the septum. Prostates short 
thick tubes, somewhat bent or depressed, nearly disc-like, with 
thick covering of pear-shaped glands. A second pair of prostates, 
similar but smaller, in coiinecrion with the additional male pores. 
Ovarian chamber present; ovisacs large, extending back through 
about six segments, constricted by the septa. Spermatheeal 
ampulla ovoid; atrium moderately large, simple, ovoid, almost 
unstalked ; duct enters ectal end of atrium. 

Bemarks, The presence of vestigial prostates points to the 
origin of the genus from a form which possessed two pairs of 
glands; such a genus is Desmogaster. Compare the condition in 
D, scandens, where the second pair of prostates is quite well 
developed. 

The special ovarian chamber mentioned by Michaelsen is, if it 
occurs as described by him, apparently something different from 
the usual ovarian chamber, which is the eleventh segment. Here 
the ovarian chamber is “separated from the small 11th segment 
by a fine membrane, which, connects septa 10/11 and 11/12.’^ 

The specimen referred to by Michaelsen as coming from the 
W. Hinualayas was probably D, japonica. 

Distribution, Bilaspur, Central Provinces; Hyderabad, Deccan. 
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Family MEGASCOLECIDiE. 

1895, Mepraacolicidse + Eudrilidte, Beddard, Monog. pp. 357, 
578. 

1900. ]Vlega8Colecida3, Michaelsen, Tier, x, p. 120. 

Setso ^simply pointed, sigmoid, four pairs per segment, or 
numerous; in the latter case forming rings which may be either 
closed, or broken dorsally and ventrally ; the setm in the rings 
either arranged at fairly equal distances, or approximated in 
couples. Clitelluni beginning with or in front of xv, with few 
exceptions including the whole of xv. Male pores one pair, 
usually on xviii or xvii, exceptionally on xix. Bemale pores one 
pair, often fused rn id ventrally, on xiv or immediately behind this. 
CEsophagiis usually with one on several gizzards in front of the 
testis segments, rarely no gizzard. Two pairs testes and funnels 
in X and xi, or one pair in x or xi; one or two pairs of prostates, 
rarely reduced to one only or altogether w^anting. One pair of 
ovaries in xiii. 

Distrihuticn. Over the whole of the southern half of the globe, 
and the southern part of the JST. Hemisphere; apparently absent 
from N. and W. Asia, and from N, Europe and Arctic 
America; present as an introduced element of the fauna in 
Central and S. Europe, and occasionally in !N. Africa; endemic, 
however, in the Nile countries. 

The Megascolecidae, considerably the largest family of the 
01 igocha 3 ta, can be traced back to their evolutionary starting 
point, which is represented by worms of the genus Notiodrilus 
as defined by Michaelsen in the Tierreich. The ancestor of the 
family was characterized by the possession of two pairs of testes 
and funnels, not enclosed in testis sacs, in segments x and xi; 
the vasa cleferentia passed backwards to open by a pair of pores 
on segment xviii, probably in the setal zone; of two pairs of 
prostates, tubular in structure, contained in and openifig on 
segments xvii and xix ; 6f two pairs of sperraathecse, opening in 
grooves 7/8 and 8/9; of four couples of setm per segment; and 
of a pair of meganephridia per segment; there was a single 
gizzard in the region of segments v~vii. This may be called the 
“ original Acanthodriline ” condition, from the name of the genus 
(in which Notiodrilus is now included) which com prebends forms 
having these characters. 

Erom this base' the Megascolecid tree has branched out in a 
number of directions. The larger offshoots have a unity of their 
own, their evolution follows a fairly definite course, and they 
constitute well-defined subfamilies—the Megascolecinoe, Octo- 
chsetinaj, Diplocardiinse, etc. But after the separation of these 
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main branches there is left a group of forms, which we may best 
compare to the undergrowth around the base of the tree—short 
sprouts from the base itself, mostly taking different directions, 
and none of them growing very far. It is found most convenient to 
group all these together as another subfamily, the Acanthodrilium, 
which thus has rather a different character from the rest. 

The Acanthodrilinae scarcely interest the Indian worker, since 
only one species of the subfamily, and that a well-known w^anderer, 
is known to occur. The chief subfamilies winch will occupy his 
attention are the three already mentioned—the Megascolecinte, 
OctochaBtinm, and Diplocardiinse. 

Key to the Indian subfamilies of MegascoIecid$ 0 . 

1. One pair of calciferous glands (often fused 

ventrally) in segment ix. Ocnerodrilinje. 

Calciferous glands not, or not only, in 

segment ix . 2. 

5. Two or three gizzards in front of the first 

testis segment. 3. 

One gizzard, or none, in front of the first 
testis segment.. 4. 

3. Calciferous glands in 2 or 8 of the seg¬ 

ments x-xiii .. GovL^EudichogasteriflcTO- 

CHiETINiE). 

Calciferous glands behind the ovarian 
segment, or absent. Diplocardiin^. 

4. Spermathecal pores behind groove 8/9, 

often fused with the female pores. EuDiiiLiNjE. 

Spermathecal pores at or in front of 8/9.. 5. 

'S. Vasa deferentia opening into the prostates 

(unless the prostates are absent) .... MsGASCOLBCiNiB, 

Vasa deferentia opening separately from 
the prostates, at most close besides them, 
or into the prostatic duct at its termina¬ 
tion . 6. 

•6. Micronephridial . Octochvetin® (part.), 

Meganephridial . Acanthoduilinje. 


Subfamily ACANTHODRILIN^. 

1900. Acanthodrilinae, Michaelsen, Tier, x, p. 122. 

1921. Acanthodrilinae, Michaelsen, Mt. Mus.. Hamburg, xxxviii, 

p. 68. 

Set® mostly eight per segment, seldom numerous and then 
approximated in couples within the ring. Olitellum beginning 
with or in front of i\v, Culciferous glands mostly absent, rarely 
present in segments vii-i^E or in xiii. Male pores on xviii or xvii; 
prostatic pores two pairs on xvii and xix, or one pair on xvii. 
Spermathecal pores in grooves 7/8 or 8/9 or both, rarely absent. 
One gizzard in front of the testis segment, rarely vestigial or 

m2 
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absent. Purely meganephridial. Prostates tubular, lumen of 
glandular portion lined by a nou-glandular columnar epithelium ; 
vas deferens ending independently of the prostates or in a common 
pore, but at any rate not entering the gland. 

Distribution, Mostly in the S. Hemisphere, but introduced into¬ 
other parts. Thus the only Indian representative is a world- 
wanderer.” 

1. Genus MICROSCOLEX Rosa^ emend. Mich, 

1895. Microscolex (part.), Beddard, Monog. p. 459. 

1900. Microscolex -f Notiodrilus (part.), Michaelsen, Tier. x,. 
pp. 139, 128. 

1905. Microscolex (part.), Michaelsen, O. siidpolar-Exp. p. 21. 

1907. MicroscoleXy Michaelsen, Fauim S.W. Austral, p. 143. 

1909, Microscolex + Notiodrilus (part.), Benham, 0. Sub-antarctie 
Is. pp. 254, 269. 

1911. Mieroscolexy Michaelsen, Zool. Jahrb. Syst. xxx, p. 628. 

Setse eight per segment. ISTephridiopores in one longitudinal 
line on each side. Male pores on xviii or xvii. Two pairs 
proatatic pores on xvii and xix, or one pair on xvii. • Sperrna- 
theeal pores two pairs in 7/8 and 8/9, or one (or three?) pairs, 
the last in 8/9. (Gizzard vestigial or absent (at most recognizable- 
as a slight thickening of the circular muscle of the tube in 
sections, seai’cely thicker and narrower than the neighbouring, 
parts of the oesophagus). Two pairs free testes and tunnels in 
X and xi. 

The history of the various schemes of partition of this and 
related genera is given up to 1907in Michaelsen (123); and further 
clianges in the arrangenient and content of the several genera in 
Michaelsen, (127, 128,129); c/. Benham also (115). It is an 
interesting history, but- as the subfamily has so slight a relation 
to the Indian fauna it would hardly be justifiable to enter into an 
account of it here. . 

Distribution. In India only at Peshawar. Widely spread in 
the S. Hemisphere, circummundane; has also been carried into 
the N. Hetnispliere. 

1. Microscolex phpsphoreus (Ant. Dug.). 

1914. Microscolex phosphoreusy Stephenson, Rec. Ind, Miis. x, 
p. 338. __ 

For the complete synonymy and distribution, up to 1907, see ;— 

1907. Microscolex phosphorenSj Michaelsen, Fauna S.W. Austral.. 

P- 148. 

Iiength 10-50 mm.; diameter 1-2 mm. Unpigmented, in life 
phosphorescent. Segments 75-90. Prostomium epilobous 
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j^To dorsal pores. Nephridiopores intersegmental, as far as iv in 
d, behind this immediately below c. Setae widely paired ; a6=^-— 
^ &(j==:| ccZ; ddz=z2bc. Clitelliim ring-shaped, xiii-xvi 
(=4or5j. Prostatic pores on xvii just outside setai; vasa 
■deferentia end at the same level as the prostatic pores, but just 
inside seta b. Other genital apertures in line with a ; sperma- 
thecal pores in 8/9. 

Septa 6/7-12/13 moderately thickened. Gizzard in v, vestigial. 
No typhlosole. Last heart in xii. Seminal vesicles two pairs, in 
xi and xii. Prostates small, extending over no more than one 
segment. Penial setse delicate and slender, slightly bowed, with 
scattered broad teeth apposed to shaft. Sperniathecal ampulla 
pear-shaped; one or two short diverticula given ofl: from the 
•duct. 

Remarlcs, The relation of the prostatic pore to the opening of 
the vas deferens as given above was determined from a series of 
sections. The Indian specimens had two spermathecal diverticula 
instead of the more usual one. 

This is the only representative of the Acaiithodrilinae in India, 

Distribution. In India only found at Peshawar. Its original 
home is in S. ^America; it has been widely spread through 
artificial transfer, as well as in the S. Hemisphere by the drift 
across the 8. Atlantic and Indian Ocean. 


Subfamily MEGASCOLECINiB. 

1900. Megaacolecina 2 , Michaelsen, Tier, x, p. 161. 

1907. Meguscolecinse, Michaelsen, Fauna S.W. Austral, i, p. 149. 

1909. Megascolecince, Michaelsen, Mem. Ind. Mus. i, p. 118. 

1910. Megascoleciine, Michaelsen, Abb. Ver. Hamburg, xix, 

p. 21. 

1916. Megascolecinse, Michaelsen, Mjdberg’s Austral. Exp. p, 53. 

Setae either eight per segment, or numerous, and then either in 
regular chains or approximated in couples. Clitellum beginning 
with or in front of xiv. Male pores on xviii. Spermathecal 
pores, if present, one to six pairs, in front of the testis segments. 
Usually one gizzard in front of the testis segments, sometimes two 
or three, exceptionally none. Mega- or micronephridial. Two 
pairs testes and funnels in x and xi, or only one pair: prostates 
tubular or branched, larely absent; vas deferens enters prostatic 
duct or gland. 

Distribution (Charts II and HJ). The subfamily occurs 
throughout the whole of India, but iu the N.W. and Central 
regions it is represented only by peregrine species. In general 
its home is the Australian and Indian regions, with the Malay 
Peninsula and Archipelago, the Philippines, China, Japan, and 
Polynesia; a very few species are found in N. America, Certain 
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widelj wandering species are found in many parts of the world; 
the littoral Pontodrilus is found on the coasts of all the warmer 
parts of the globe. 

Chart II. 





The whole of the family Megascolecidse is, as previously indi¬ 
cated, to be derived from an original form which has essentially 
the characters of the genus Notiodrilus as defined by Michael sen 
in the Tierreich volume of 190t) (for these characters v, ant. p, 162), 
The Megascolecinse, however, take their origin from a form 
which is one remove from this— JDijplotrema^ in winch the anterior 
pair of prostates have disappeared and the posterior pair of 
prostatic pores have moved forwards to open on xviii near the 
apertures of the vasa deferentia. 
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In Phitellus^ the first genus of tbe Megascolecinse, the prostatic 
pores have fused with the openings of the vasa deferentia bn 
xviii so that there is but one pair of pores; and this remains 


Chart III. 



throughout the subfamily as its distinguishing character. In the 
remaining genera the changes are of three chief kinds—the set» 
may take on tlie perichietine arraitgenient, the four pairs multi¬ 
plying in number and becoming spread out to form a more or less 
complete ring round each segment:; the nephridia may be broken 
up, with the substitution of a number, sometimes a very large 
number, of small micronepbridia lor tbe single pair of mega- 
nepbridia in each segment; and the single central canal of the 
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prostate may branch, with the consequence that the organ is no 
longer tubular and cylindrical in form, but racemose. In a small 
group of genera there is a development of two or more gizzards, 
instead of the single gizzard of Pluielhts. 

PliUellus^ then, has meganephridia, eight setae per segment 
arranged in four pairs (the lumbricine arrangement), and a pair 
of tubular prostates opening on segment xviii in common with 
the vasa defereutia. From Plutellus is derived Megascolides^ in 
which the nepliridia are breaking up or have broken up; this 
apparently does not always take place in the same way : ki one 
group of forms there are three or four nephridia on each side of 
each segment, all about the same size, while in other cases there 
is one large one and a number of quite small ones ; however, all 
stages of the process are united in this genus, so long as the 
prostates and setae retain their original condition. The next 
stage is Notoscolexi the prostates now become branched; in a 
number of cases the branches of the central canal are so insig¬ 
nificant that they have no effect on the form of the gland, and 
can only be demonstrated in sections—the genus, however, is 
defined as including all forms in which there is any branching at 
all. Following this we come to Mec/ascohx, where the setae fake 
on the perichtetine arrangement; here again there are a number 
of intermediate stages; in a number of species the anterior 
segments retain the lumbricine arrangement, and the increase in 
the number of setae takes place gradually as we move backwards; 
in others the anterior segments show an increase too, but the 
paired arrangement still holds—there are six pairs, or eight pairs, 
instead of four; aud so on. The last genus along this line is 
Phevetima \ the essential characters are those of Megascolex^ but 
the gizzard is further back, the testes and male funnels are 
enclosed in testis sacs instead of being free in the segments (this 
occurs occasionally in Megascolex)^ and on the whole the ring of 
setae is more closed up—has smaller gaps in the dorsal and 
ventral lines than is usual in Megascolex, 

But there are other lines starting from Phitellus. In the line 
just considered the first change was the breaking up of the 
nephridia: in another line the multiplication of the seta) comes 
first. This change, occurring in the basal genus Plutellus, gives 
Diporoclimta, the gerieric characters of which are therefore 
tubular prostates, meganephridia, and perichtetine setae. It is, 
of course, impossible to derive this form from any of the first 
line, since those all have micronephridia; the inegauephridiai 
ooudition is the primitive one, and a meganephridial cannot be 
derived from a inicronephri^ial form. From Diporochceta is 
derived Perionyx, in which the prostates have branched; this 
germs therefore possesses meganephridia, perichsRtine setso, and 
racemose prostates. As in the case of Mtgamolides and Noto~ 
scoltiv^ the transition between these two genera is gradual, 
and in some cases the branching of the central canal of the 
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prostate or its absence can only be determined by microscopic 
examination. 

In the third line which starts from Plittelhis the initial change 
is the modification of the prostates; yV^oodwa^-dia, having thus 
raceinose prostates, lurnbricine setie, and meganephridia, cannot 
be placed on either of the other lines, since in them either 
the set£e or the nephridia are modified from the start. From 
Woodiuardici is probably to be derived Comarodriltis^ in which 
the nephridia in front of the clitellum, but only these, are broken 
up, the giz«5ard has become vestigial, and the originally paired 
spermathecal pores have fused in the middle line. 

The genus Spenceriella has the primitive form of prostate, but 
is micronephridial, and has the perichaetine arrangement of 
setae; it is probably to be derived from Megascolides by mul¬ 
tiplication of tlie setm. It could, however, equally come from 
DiporochcBta by the breaking up of the nephridia. 

A group of small genera are characterized by the reduplication 
of the gizzard. Difjaster and Didymogaster have two gizzards, 
and are distinguished from each other by the number and 
position of the spennathecse; Perifisogaster lias three gizzards, 
situated anteriorly, as in the two former species. The condition 
of the other systems indicates that these are all to be derived from 
Notoacolex, Plionogaster^ in which there are several gizzards 
more posteriorly situated, at the beginning of the intestine, is to 
be considered os originating from Megascolex, 

Finally Pontodrilus is to be mentioned. The majority of 
species are littoral in liabitat; one is terrestrial, and one is limnic. 
It is ^derived directly from Plutellus; the gizzard has become 
Vestigial, and nephridia are absent from the first twelve or 
fourteen segments. 

The above relationships may be graphically expressed in the 
form of a tree, as follows :— 

Plutellus 
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Key to the Indian genera of Megascolecinse. 

1. Setae eight throughout the body.. 2. 

Setae numeroua (more than eight) at least in the 

middle and hinder parts of the body . 7. 

2. Meganephridia alone present. ... 3. * 

Micronephridia present with or without mega¬ 
nephridia . 6. 

5. Prostates tubular, with unbranched canal . 4. 

Prostates with branching canal system . Woodwardia. 

4. Gizzard well developed. Plutkllus. 

Gizzard small or vestigial. Pontodiulus. 

6. Prostates tubular, with unbranched canal. Megascolides* 

Prostates with branching canal system .. 6. 

6. Spermathecal pores in a single median series ... Oomabobbilus^ 

Spermathecal pores paired. Notoscolex. 

7. Meganephridia alone present. 8. 

Micronephridia present, wdth or without mega¬ 
nephridia . 9. 

8. Prostates tubular with unbranched central canal . I)iP 0 B 0 CH.aBTA. 

Prostates with branching canal system . Perionyx. 

9. Prostates tubular, with imbranched central canal. Spenceriella. 

Prostates witli branching canal system . 10. 

10. Gizzard in segment v, vi, orvii.. Megascolex. 

Gizzard in viii. Phebetima. 


1. Genus PLUTELLUS E. Perr. 

19C0. Plutellus -4“ FI etcher odrilusj Michaelsen, Tier, x, pp. 163^ 

178. 

1907. Plvtellus + Fletcherodrthisy Michaelsen, Fauna S.W. 

Austral, i, p. 159. 

1909. Plutellus -f- FletcherodnluSj Michaelsen, Mem. Iiid. Mus. i^ 

■pp. 118, 119, 120. 

1910. Plutellus, Micliaelsen, Abh. Ver. ITainburg, xix, p. 22. 

1916. Plutellus, Michaelsen, Mjoberg^s Austral. Exp. p. 53ff. 

Sette eight per segment. Male pores paired or single ; female 
pores mostly paired; spermathecal pores end at groove 8/9 or on 
segment ix, a single pair or a series of two to five pairs or single 
pores. One gizzard in the region of segments v-vii. Purely 
meganephridia!. Prostates tubular, with simple imbranched 
canal. 

(Chart II). Palni and IMilgiri Hills, and Cochin,. 
S. India ,* Ceylon ; Darjiling Dist. and Abor Country, E. Hima¬ 
layas. Outside India in Australia, Tasmania, and N. America. 

Michaelsen has included the genus Fletcherodrilus under this 
heading, otherwise Phitelhis jmlniensis, with unpaired male pore, 
spermatheca?, and spermathecal pores, w'ould be a Fletcherodrilus. 
The morphological difference between a typical Plutellus and a 
“ Fletcherodrilus^^ is, of course, considerable ; but if the latter is 
retained as a separate genus it would be diphyletic—one species 
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having arisen in Australia and another in India, from Fhitellus 
in each case. The tendency to fusion of the male and spermn- 
thecal pores is seen also in Perionyx^ and markedly in Coimro- 
drilus. The female pores seem to be fused in only one species 
of PhUellus (P, halyiy 

The genus is a variable one ; developments seem to be starting 
in several directions. Thus in several species the gizzard is 
becoming vestigial; one species has testis sacs ; one has a number 
of vestigial spermathecje ; in one the sperinathecfie are reduced to 
one pair; in P. timidus and indicus spermathecal pores appear on 
viii (^. <?., some distance from a furrow), and in aquatilis on viii 
and ix. 

Key to the Indian species of Plutellus. 

]. Spermathecee and their pores unpaired. P. palniensis. 

SpermathecsE) and their pores paired . 2. ^ 

2. Sperraathecee more than two pairs, vestigial .... P. sikkhnensis. 

Sperm athecm two pairs ... 3. 

Spermathecae one pair. P. timidus, 

3. Spermathecal pores on segment viii and in groove 

8/9 . P. inclicus. 

Spermathecal pores in grooves 7/8 and 8/9 . 4. 

Spermathecal pores on segments viii and ix. P. aquatilis, 

4. Penial seta? present... b. 

No penial setse .. 9. 

5. Penial setje without ornamentation, spermathecal 

duct short . P, ahorensis. 

Penial setae ornamented, spermathecal duct long 

and thin . P. sinyhaleytsis. 

0. Olitellum saddle-shaped ; genital markings as 

papillfe in neighbourhood of male pores . P. halyi, 

Olitellum ring-shaped; genital markings a pair of 
longitudinal ridges on xviii-xx . P. dubariensis. 

In addition to the above, an indeterminable species has been 
recorded from Paramhikiilam, in Cochin Slate (Stephenson, Mem. 
Ind. Mus. vi, p. 61, 1915). 


1. Plutellus aborensis 

1014. Plutellus aborensis^ Stephenson, Rec. Ind. Mus. viii, p. 884, 
pi. xxvi, figs. 9,10. 

Length 100 mm.; diameter relatively small, in front 3 mm., 
behind H mm. Segments 385. Colour pale. Prostomium 
small, prolobous. Segment v. hiannulate, subsequent ones tri- 
annulate; the secondary annulation lost towards the hinder end. 
Dorsal pores from 9/10. Setae small and inconspicuous, difficult 
or impossible to see in front of xi; aa = 4a5=l|5c; = 

§ I circumference ; setm a and h absent on xviii. 

Olitellum? Male pores on small papillae which occupy the in¬ 
terval ab ; a brownish coloration around and internal to the 
papillae. Female pores? Spermathecal pores in 7/8 and 8/9, 
between a and h. 
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epta 5/6-9/10 thickened. A short gizzard, square in shape, 
in V. JNo calcifei’ous glands. Last heart in xiii. Testes and 
iinne s tree in x and xi. Seminal vesicles two pairs, in xi and 
xii, iobulated, rather compressed antero-posteriorly, attached to 
the anterior faces of 11/12 and 12/13. Prostate small though 
ending through.several segments, as far as xxi, coiled, tubular; 
( uc muscular and shining, forming a single rather elongated 



57 .—Plutelhis aborensie Stoph.; 
8permatheca. 


loop, in xviii, its ectal end thickened. Spermathecal ampulla 
a straight or bent cylinder lying obliquely on the body-wall; 
duct short, from its under surface ; diverticulum finger- or club- 
shaped, joining the niesially situated end of ampulla (text-fig. 67). 
Penial setse(text-fig. 58) 0*88 mm. long, 11 broad, without orna¬ 
mentation, sharply pointed, with a gentle wavy curve at the distal 
end ; the rest of the shaft straight. 

Hemarks, The situation of the seminal vesicles seems peculiar— 
one would have expected vesicles in xi and xii to be attached 
to the posterior faces of septa 10/11 and 11/12. 

Dist)]ihtit{on. Kotung, Ahor Country, E. Himalayas. 

2. Plutellus aquatilis Sieph, 


1921. Plutellus aquatilis j Stephenson, Rec. Ind. Mas. xxii, p. 756 
pi. xxxviii, tig. 8. * 


Length 115 mm.; maximum diameter 2 mm. Segments 162, 
Unpigmented. Prostomium small, proepilobous. Dorsal pores from 
8/9. Setse paired; iu middle of body 6c=:| ; 

behind geuiial region ah^ ^ aa^-lhct=z-^cd'^ in front'of genital 
region ah =|- aa =hc= | cd ; circumference in middle 

of body. Clitellum ? Male pores on small pupillm, between a and b 
papillse connected across middle line by a ridge. Pemale pores ? 
^permathecal pores rather outside 6, in setal zones of viii and ix. 
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Septum 5/6 very thin, 6/7-13/14 all sligjhtly thickened. Qizzard 
in V; swelling of oesophagus with vascular striations in xii. 
Intestine begins in xv. Last heart in xii. Testes and funnels 
free in x and xi. Seminal vesicles in xi and xii, small, racemose, 
arranged as a t^’ansverse band across the hinder surface of the 



Fig. 59.-^Pktiellits aquatilis Steph.; spermafclieca* 

septa. Prostates relatively large; duct thin, twisted, much 
shorter than the gland. Spermathecal ampulla ovoid or of an 
inverted pear-shape; duct about as long as ampulla, stout, straight 
or rather twisted ; diverticulum single, tubular, as long as ampulla 
and duct together, with a few irregular swellings, the seminal 
chambers (text-fig. 59). No penial setje. 

Distribution. Below Kotagiri, Nilgiris, S. India. 

3. Plutellus dubariensis Mich. 

1921. Flutelkis dubariensis, Michaelsen, Mt. Mus. Hamburg, xxxviii,. 
p. 61, text-fig. 7. 

Length 78 mm, or less; diameter 1-1^ mm. Segments ca. 143. 
Colour whitish, unpigmented. Prostomium proepilobous ca. 
Dorsal pores from 6/7 (? 5/6). Setae widely paired, the dorsal 
almost separated ; aa: : Ac : ccZ: rfcZ = 15 :10 :15 ; 12:12; in the 

most anterior segments ah and dd rather wider. Nephridio- 
pores in h. Clitellum ring-shaped, ^ xiii~| xvii (=? 4). Male 
pores as elongated slits, somewhat converging behind, on xviii, 
nearly in the position of the (absent) setae A, on the anterior ends 
of longitudinal ridges, which can be followed back to segment xx, 
somewhat converging; the area between the ridges depressed, 
sometimes almost sucker-like. Female pores inconspicuous, placed 
anteriorly ou xiv in front of setae a. Spermathecal pores two 
pairs, iri T/S and 8/9, in the line of setae A. Ventral surface of 
segment viii glandular. 

Septa 6/7-10/11 thickened, 7/,j8-9/i0 fairly strongly. G-izzard 
large, cylindrical, in v. No calciferous glands. No typhlosole. 
Las-^ heart in xii. Testes and funnels free in x and xi. Seminal 
vesicles one pair, lobed^ in xii. Prostates very long, irregularly 
twisted and undulating, pressed together, occupying xvii-xx; 
duct short, set off. Spermathecm in viii and ix; ampulla narrower 
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ectally, passing into the short cylindrical duct; diverticulum 
•small, club-shaped, a quarter as long as the main pouch, entering 
the eotal end of duct. No penial setce. 

Remarlcs. Conies near F, indicus (Mich.)- 

Distribution, R. Can very, Dubari, Coorg. 

4. Plutellus halyi {Mich,). 

1898. Megascolides haliji^ Michnelsen, Zool. Jahrb. Syst. xii, p. 142. 

1900. Flutellm halyi^ Michaelsen, 'Her. x, p. 165. 

1916. Plutellus halyiy Michaelsen, Mjobergs Austral. Exp. p, 48. 

Maximum length 40 mm.; diameter 0*8-1 mm. Segments 75. 
'Colour whitish to bluish grey, without pigment. Prostoinium 
•epilobous (?). Setm small, fairly widely paired; aa^2ah=:hc=- 
l^cd=s^dd, Eirst dorsal pore at 7/8. Clitelluin saddle-shaped, 
from xiii or |xiii to xvii (=4^7-5); xviii may be glandular and 
thickened ventrally. Male pores just outside the line on small 
papillae. Eemale pore single. Spermathecal pores two pairs, in 
line with 6, in 7/8 and 8/9. Oopulatory papilloe in the neighbour¬ 
hood of the male pores, variable, one median on xviii, or one on 
the right side ou xix. 

Septa all thin, 7/8-9/10 rather thicker than the rest. Gizzard 
in vi, fairly well developed; no calciferous glands. Last hearts 
in xii. Testes and funnels two pairs, in x and xi, free. Seminal 
vesicles two pairs, in ix and xii, each consisting of a few large 
lobes. Prostates long, extending back ns far as xxii or even 
further; glandular part thick, closely wavy; duct short, narrower, 
muscular. Spermathecal diverticulum thickly pear-shaped, some¬ 
what shorter than the duct, which it joins just below its middle; 
duct 8traigl)t, thin, somewhat shorter than and well marked off 
from the ampulla. No penial setae. 

Distribution, Colombo, the Museum Garden. 

5. Plutellus indicus MicJi, f. t 3 rpica. 

1907. Plutellus indicuSy Michaelsen, Mt. Miis. Hamburg, xxiv, 
p. 148. 

1900. Plutellus indicuSy Michaelsen, Mem. Ind. Mus. i, p. 163. 

1916. Plutellus indicus, Michaelsen, Mjoberg’s Austral. Exp. p. 43. 

Length 60-110 mm.; maximum diameter 2^-3 mm. Segments 
*ca, 160. Colour uniform grey or brownish grey. Prostoinium 
indistinctly epilobous to tanylobous. Setae widely paired; in front 
of the clitellar region a6=:^ aa=i=| hc^cd ; just behind the clitellar 
region the pairs are narrower; towards hinder end the pairs 
become wider, finally almost equalling 6c; dd is less than J 
-circumference, a little less in the anterior part, much less in the 
hinder part. First dorsal pore in 12/13 (or ? more anteriorly). 
'Clitellum? Male pores on large transversely oval papillae which 
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•comprise a space equal to ah and extend outwards beyoud the line 
papillje connected by a ridge and surrounded by a common 
dumbbell-shaped wall. Female pores in front of and slightly 
medial to a, Spermatliecal pores two pairs, those of each side 
approximated to each other, in line with a or between a and 6, one 
pair in 8/9 and oqe in the setal zone of viii. No copulatory 
organs. 

Septa 6/7-12/13 somewhat thickened, especially the middle 
ones, A large gizzard' in vi (? v); oesophagus in xii-xvii moniliform, 
vascular and laniellated internally; no calciferous glands. No 
typhlosole, Nephridia relatively small, Male funnels free in x 
and xi. Two pairs seminal vesicles, in ix and xii, lobulated, the 
posterior ])air the larger. Prostates with glandular portion long 



Fig. indicus Mich. var. silvesiris ; spermatheca 

made transparent by acetic acid ; X 26. 

and fairly thick, coiled; duct short and thin, almost straight. 
Spermathecal ampulla oval or thickly tiibular; duct not sharply 
«et off, about as long and half as thick as ampulla, narrowing 
rapidly towards its ectal end; below the middle of the duct a 
shortly tubular, straight or bent diverticulum enters, about as long 
as the duct or somewhat longer, with simple seminal chamber 
(text-fig. 60). No penial setse. 

Distribution, Kodaikanal, Palni Hills, S, India. 


< 1 . var. silvestris Mich, 

1907. Plutellus indicus var. silvestris, Michaelsen, Mt. Mas. 

Hamburg, xxiv, p. 149. t ■. nr 

1909. PhUellus indicus var. silvestris, Michaelsen, Mem. Ind. Mus. 
i, p. 165, pi. xiii, fig. 9. 

Median ventral and dorsal distances less tlian in the f. typical 
anteriorly aa*, at the hinder end aa^l^ he, and dd^2cd 

(in L^ypica dd at hinder ends=3| cd), Spermatliecal pores of the 
a.nterior pair just in front of groove 8/9, almost fused with those 
of the hinder pair. 

Distnhution, Tiger Shola, near Kodaikanal, S. India. 
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6. Plutellus palniensis Mich, 

1907. l^lutcllus jmlniensisj Michaelseu, Mt. Mus. Hamburg, xxiv» 
p. 149, text-fig. a 

1909. Fhitellus jmlniensiSf Micbaelsen, Mem. Ind. Mus. i, p. 157,. 

pi. xiii, tig. 7, text-fi^, 11. 

1910. riutellns p^lniensiH, Slichaelsen, Mjuberg’s Austral. Exp,. 

p. 42. 

Length 70-125mm.; diameter 2-4rnni. Segments 240-260. 
Colour yellowish white or light grey. Body very slender. Pro- 
stomium epilobous hinder end tapering backwards. Segments 
of anterior part of body, except the first two, with 2-5 secondary 
annuli. Setae rather small; in general cf/=2rt6s=| 
in anterior part of body ah is wider, he and aa narrower, aa 
especially so on the clitellum and just in front of it; rZd=ca. 
I circumference; at the hinder end the seta^ d are somewhat 
irregular. Dorsal pores visible only behind clitellum. Clitellum 
indistinctly saddle-shaped, xii-xix ( = 8). Male pore single, on a 
small median papilla, which is surrounded, or bordered in front 
and behind, by a rather thick wall. Pemale pores in the place of 
the missing set® a of xiv, on a common oval cushion. Sper- 
mathecal pores unpaired, midventrally in 7/8 and 8/9. Copulatory 
cushions unpaired, midventral, on the anterior parts of viii and ix, 
just behind the epermathecal pores; sometimes an additional one 
similarly placed behind the male pore, on xix, rather more 
indistinct. 

Septa 6/7-12/13 thickened, especially 8/9-11/12. A fairly 
large cylindrical gizzard in vi (or v?); two pairs of lateral 
swellings of the msophagus in xiv and xv, not set off, internally 
with longitudinal laniellm. JSfo typhlosole. One pair of testes 
and funnels free in xi. One pair of grape-like seminal vesicles in 
xii. Prostates paired, wdth fairly thick and long glandular 



Fig. ^\.-—JPlutelluspalniensis Mich.; spennatheca made 
transparent by acetic acid ; X 10. 

portion, and short, narrow^ and almost straight duct; the ducts 
enter the body-wall in the position of a, and join in the body-walL 
Spermathecae unpaired, on the left side, with exit underneath the 
nerve cord ; ampulla sac-like; duct sharply set off, about one-third 
as long and broad as ampulla; two diverticula, opening near ectal 
end of duct,, short, with narrow stalk, one diverticulum simple and 
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almost spherical, the other broader with two. or three seminal 
chambers incompletely separated (text-fig. 61). Penial setae 
apparently absent. 

Remarks, Por the unpaired male pores and spennathecal pores, 
and unpaired spermathecae, see the introduction to the genus. 

Distribution, Tiger Shola, near Kodaikanal, S. India. 

7. Plutellus sikkimensis Mick, 

1907. Plutellus sikkimensisf Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 147, text-fig. 2. 

1909. Plutellus sikkimensis, Michaelsen, Mem. Ind. Mus. i, p. 156, 
pi. xiii, fig. 8, toxt-tig. 10. 

1916. Plutellus sikkimensisy Michaelsen, Mjoberg’s Austral. Exp. 
p. 43. 

Length 42 mm.; diameter |-1| mm. Segments 90. Colour 
pale, without pigmentation. Prostoinium epilobous tongue 
with parallel borders, open behind. Setae rathec stout, widely 
paired, especially the dorsal, and the ventral also in front of the 
clitellum; in general aa=^2ab, ab=:’^bCj bo=sl^cd; in the 
anterior part of the body aa and be are equal, and ah and cd are 
equal and nearly as large as (ta and be; dd=^4cd=k circumfer¬ 
ence. Pirst dorsal pore in 6/7. Clitellum ? Male pores on 
minute papillae in the line of 5; a male area can be distinguished, 
midveutral on xviii and encroaching on xvii and xix, laterally 
reaching b, not sharply defined, approximately circular. Pernale 
pores in front of setae a of xiv. Spennathecal pores (probably) 
five pairs, in 4/5-8/9,jnst median from the line of b, A pair of 
transversely oval glandular areas in ab, over 12/13 and divided by 
it, sometimes connected by a glandular median area. 



Fig. 62 .—Plutellus sikkimensis Mioh.; distal end of penial seta; X 460. 

Septa 6/7-12/13 thickened, especially 9/10 and 10/11. Gizzard 
in V, small but distinct; oesophagus behind this raoniliform, with 
folded walls, but no calciferous glands. Intestine begins in xiv. 
Last hearts in xii. Two pairs testes and funnels, free in x and xi. 
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Seminal vesicles apparently in ix, xi, and xii. Glandular portion 
of prostate consisting of closely apposed undulations, the whole 
almost tongue-shaped in appearance; duct fairly long, narrow, in 
its first part somewhat wavy. Spermathecse (in sections) very 
small (or undeveloped), without distinct lumen, five pairs, behind 
septa 4/5~8/9, just medial from h. Penial setse (text-fig. 62) ca. 
j mm. long, 9 /a thick in middle, with curved proximal end; 
distal end hent at an obtuse angle and somewhat tapering, ending 
in a sharply pointed slender tip, slightly recurved; distal end 
(except the tip) ornamented by about 9 oblique circlets of relatively 
very large teeth, about 9 teeth in a circle. 

Distribution, Saudakphu, Darjiling Dist., E. Himalayas. 

8. Plutellus singhalensis {Mich), 

1897. Megascolides singhalensisj Micliaelsen, Mt. Mus. Hamburg, 
xiv, p. 174. 

1900. Plutellus shighalefisiSf Michaelsen, Tier, x, p. 165. 

Length ca. 65 mm.; diameter 0*8-l’2 mm. Segments87-108. 
Colour an indefinite equable grey, Prostoraium epilobous 
Seta) widely paired; ah:=zhc^ccl^^ del*, dd rather less than 

I circumference; setse ornamented with several deep scars, of 
which the proximal border is sharp and concave, but the distal 
border not definite. Pirst dorsal pore in 5/6. Nephridiopores 
between the lines of c and <7, not regularly in the same line. 
Clitellum ring-shaped, |xiii or xiv to xvii (=4 to 4|). Male pores 
between the lines a and h, on small round papillae. Female pores 
paired, in front of setae a. Spermathecal pores two pairs, in 7/8 
and 8/9, in line with h, Copulatory papillae, small, in 17/18 and 
18/19, or anteriorly and posteriorly on xviii, in line with a and 
also midventral; often some or all absent; a maximum of six may 
be present. 

No septa specially thickened. Gizzard small, in v, not sharply 
set off, in comparison wdth other forms appears vestigial; no 
calciferous glands. Intestine begins in xviii or xix; ? lateral 
glands at beginning of intestine. Hearts in x and xi. Nephridia 
with bladder-like peritoneal cells. Two pairs of testis sacs in x and 
xi, meeting ventrally. Lobular seminal vesicles in ix, x (?), xi, 
and xii. Prostates thickly tubular, glandular part coiled and 
adherent, with warty surface; duct shorter, thinner. Sperma¬ 
thecal ampulla irregularly sac-like; duct long and thin, in broad 
apposed curves; diverticulum thickly pear-shaped, entering ectal 
end of duct. Penial setse 0*6 mm. long, with a maximum thickness 
of 6 yu; slightly and irregularly bent, with sharp straight tip, and 
a few broad closely apposed teeth at the distal end. 

Remarlcs. The species is peculiar in possessing testis sacs. 

Distribution, Nuwara Eliya, Ceylon. 
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0. Plntelltis timidus Qogn, 

1911. Plutellm timidusy Oognetti, Ann. Mag. N. H. (8) vii, p. 497, 
pi. xiii, %. 4. 

Length 30-48 mm.; diameter ca. 1mm. Segments 116-119. 
Colour violaceous grey, clitelliim violaceous brown. Prostomium 
small, epilobous. Body slightly compressed behind clitellura, 
except the tail. Dorsal pores from 11/12 (? from 10/11). ISTeph- 
ridiopores, in front of clitelliim at least, nearly in line with h. 
About segment x «rt = l|^a6, hc^cd, cd somewhat 

smaller than ddy which is a little larger than | circumference; 
at middle of body u« = l| a6, 6c, a?=|6c, dd^cd\ at 

the tail aa^ah:=z^hcz=zcd=sdd. Clitellum xiv-xvii (=4), ring- 
shaped. Male pores on small papillae, “about equally distant 
from the two bundles of setae.” Pe'male pores internal to and 
in front of a, in a small transversely oval area. Spermathecal 
pores one pair on viii, in the setal zone, between the lines of 
h and c. A pair of papillae on xix, just lateral to 6, prolonged 
obliquely forwards to join the porophores. 

Septum 5/6 the first, very thin ; 7/8-12/13 thickened. Gizzard 
in V, not very strong. Testes and funnels free in x and xi. 
Sperm-sacs small and grape-like, in xii. Prostates in xviii with 
their ental ends in xix; muscular duct a little coiled. No penial 
setae. Spermathecm one pair in viii consisting only of a long 
pear-shaped ampulla. 

Remarks, Distinguished by only one pair of spermathecse. 
Something has gone wrong with the original account of the setal 
relations —cd and dd cannot stand to one another as stated; but I 
cannot suggest what correction should be made. 

Distribution, Muvattupuzha, 170 km. N.N.E. of Trivandrum,. 
S, India. 


2. Genus PONTODRILUS E. Perr. 

1900. Pontodnlusy Michaelsen, Tier, x, p, 179. 

1909. Pontodrilusy Michaelsen, Mt. Mua. Hamburg, xxvii, p. 83. 

1922. Phitellus {Pontodrilus), Michaelsen, Capita Zool. i, 3, p. 22. 

Setae eight per segment. Male pores paired. Pemale pores 
paired. Spermathecal pores two or four pairs, the last in 8/9. 
Gizzard vestigial or absent. Purely meganephridial, nephridia 
wanting in front of the clitellar region. Two pairs free testes and 
funnels. Prostates tubular, with simple unbranched canal. 

Distrilmtion, The genus is found chiefly on the shore, and is 
very widely distributed, especially over the islands of the 
S. Hemisphere, the shores of S. Asia, and the islands and coasts 
of N. America, There is one lacustrine species, P, lacustris 
(Benham) in New Zealand, Jind one terrestrial species, P. agnesce 
8teph. from Ceylon. 

Michaelsen, in a recent publication (131), ranks Pontodrilus as a. 
subgenus of Plutellus, 
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A thorough revision of the genus is to be found in Michnelsen’s 
paper of 1909. Apart from P. lacustris (which, according to 
Michaelsen, rna}" not be a true Fontodrilug) the then known forms 
belonging to the genus may be arranged in three species according 
to' the characters of the prostates : (1) P. bermudensis —prostates 
with a large, definitely marked off spindle-shaped muscular duct; 
(2) P. litoralis —with small, sharply marked off muscular duct 
equally thick throughout; (3) P, matsushimensis —with very small, 
almost vestigial, cone-shaped muscular duct, not definitely marked 
off. "Within these species there are various forms, concerning the 
systematic value of which there may be differences of opinion; 
Michaelsen calls them “ forms.” P. bermudensis includes lacta^ 
divensis, eplii^y^piger^ arence, insularis^ michaelseni^ and liesperidum, 

Michaelsen speaks of the generic aflinities of P. lacustris^ from 
fresh water in ISTew Zealand, as not being beyond doubt. It was 
first described by Benham as a Pluiellus ; but according to the 
generic definitions it clearly belongs to Pontodrihis; moreover, it 
has two peculiarities, also possessed by Pontodrihis^ which would 
hardly have arisen twice in association—sculptured setae (orna¬ 
mented with a number of extremely fine crescent-shaped marks 
near the distal extremity), and the absence of nephridia from 
the anterior segments. 

The habitat (one species littoral and one terrestrial), and the 
characteristic male field of P. bermudensis^ will at once distinguish 
between the two Indian species. 

1. Pontodrilus bermudensis 

1897. Pontodrihis insularisj Michaelsen, Mt. Mus. linmburg, xiv, 
p. 173. 

1900. Pofitodrilus epJiippiger -f- P. are7ia}-{-P. tnsularis-i-P. michael- 
seiu -h P. hesperi'dtmj Michaelsen, Tier, x, pp. 180, 181, 
182. 

1903. Pontodrilus laccadivensisy Beddard, Fauna Laccad. Archip. i, 
p. 374, 

1914. Pontodrilus epliippigeVy Stephenson, Bee. Iiid. Mns. x, p. 256. 

1916. Pontodrilus herniudensis f. epkippigevy Stephenson, Mem. Ind. 

INI us. V, p. 146. 

1915. Pontodrilus bermudensis f. ephippigery Stephenson, Mem. Ind. 

Mas, vi, p. 61. 

1916. Pontodrilus ber^nudensis f. ephippigeVy Stephenson, Bee. Ind. 

Mus. xii, p. 311. 

1917. Pontodrilus bermudensis f, ephippigeVy Stephenson, Bee. Ind. 

Mus. xiii, p. 375. 

1920. Pontodrilus bermudemis f. ephippigevy Stephenson, Mem. Ind. 
Mus. vii, p. 202. 

1909. Pontodrilus bermudensis f. typica^ Michaelsen, Mt. Mas,. 
Hamburg, xxvii, p. 84. 

Length 32-65 mm.; maximum diameter 2-2| mm. Colour 
light grey, or olive-green ; bright j)ink in life. Segments 106-108. 
Prostomium slightly epilobous. No dorsal pores. Lateral setae 
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not paired ; he, and eel all equal in front of clitellum, and 

equal to If ; behind the clitellum aa=icd=^OT is slightly 
greater than bc=:2ah; cld^2ed throughout the body. Clitel¬ 
lum saddle-shaped, Ixiii-xvii (s=:4|); the ventral region forms a 
broad groove; at tlie ventrolateral margins of xviii and extending 
on to the adjacent parts of xvii and xix are a pair of very 
prominent white and rounded longitudinal ridges; internal to 
each ridge is a narrow deep depression, i, e,, a groove parallel to 
the ridge. Male pores on small papillae in line with 5, on the 
inner wall of the groove just described. Female pores as white 
points anterior to the setal zone and internal to a. Sperraathecal 
pores two pairs, on small white papillae, in 7/8 and 8/9, in line 
with h, Genital markings variable; a transversely oval papilla 
which may have a sucker-like depression in its centre is genemlly 
present in 19/20; a similar low Hut papilla is often present in 
12/13; an ill-defined papilla is occasionally present in 13/14. 

Septa increase in thickness from 6/7 to 9/10, continue thick to 
11/12, 12/13 thinner again. No gizzard ; intestine begins in xv. 
Last heart in xiii. Nephridia absent from the first 12 segments. 
Testes and funnels free, in x and xi. Seminal vesicles grape-like, 
in xi and xii. Prostates of moderate size, slightly coiled, in xviii 
and xvii; duct runs backward and outward, on the inner side of 
the glandular portion, is only slightly curved, and of about the 
same diameter throughout, rather shorter than the gland, strong 
and very muscular. Sperraathecal ampulla variable in shape, 
elongated to subspherical; duct of moderate width, shorter than 
the ampulla; diverticulum implanted into body-wall near termina¬ 
tion of duct, tubular, about as long as the main part of the 
apparatus, not or only slightly swollen at its ental end. No 
penial setce. 

Memarhs. The above describes the worm as it has been found on 
the shores of India, It is, however, a variable species, and the 
following points are brought out by Michaelsen in his discussion 
of the synonymy. 

, The setae are typically ornamented, the markings consisting of 
scars,” i,e., depressions with steeper proximal border which is 
denticulated in varying degrees; the depth and so the conspicuous¬ 
ness of the scars may vary; sometimes they may seem to be 
almost worn away. I did not notice any such markings on the 
setae I examined—either the examination was not sufficiently 
minute, or they were worn away altogether on those particular 
setae. 

Often the only genital papilla is that on 19/20 ; that on 12/13 
is perhaps the next in constancy; they are also recorded on 11/12, 
and op 14/15-16/17. The papilla on 13/14 w^hich I found on 
some examples does not seem to have been recorded elsewhere. 
When papillae are absent altogether it may probably bo due to 
m maturity. 

The depression of the male field, and the lateral walls, vary in 
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distinctness. As will be seen, I have not found the prostatie 
duct distinctly spindle-shaped, though this forms part of Michael- 
sen^s diagnosis of the species. 

In Kosa^s originals of P. insularis^ and in specimens described 
under this name by Michaelsen, spermathecal diverticula were 
absent; this Michaelsen now ascribes to the immaturity oi: 
the specimens in both cases, and therefore unites I\ msularis^ 
with the present species. There were, however, in the original 
specimens of P. imularis other peculiarities—the muscular coat of 
the oesophagus wms thickened in segment vii, the prostatic duct 
was considerably curved, and the setal relations were somewhat 
different (sefae not paired, the intervals from one to the next 
successively increasing; dd is not large, scarcely twice rdf, and ilie 
setae d are therefore dorsally situated; aa=^2ab ; in the hindmost 
segments the regular arrangement of the setae is disturbed). 
Bosa^s specimens came from the Aru Islands, Michaelsen’s were 
found in Schmarda’s collection and were taken at Eelligamme, 
Ceylon. 

P. laccadivensisy also merged in the present species by Michaelsen, 
and found both in the Laccadives and Maldives, is described as 
being characterized by papillae in front of the clitellum (this is 
now known not to be a distinction from hermudensis), by having 
a feeble but recognizable gizzard in vii (compare the specimens 
described as P. inmlaris), and as having the prostatic duct long 
and curved. The papilla on the anterior part of xiv is less convex 
than the one on 12/13, and is said by Michaelsen to be the female 
field surrounding the female pores. 

Distrihtiiion. Littoral; Chilka Lake, E. Coast (in damp mud 
under stones at edge of lake; in wet sand or sand mixed with 
mud both in the main area and in the outer channel of the lake, 
the water being either fresh, brackish, or as salt as that of the Bay 
of Bengal); under stones on the shore in Mormugao Bay near 
Goa; Ennur backwater, near Madras (in wet sand where the 
water was slightly brackish); Pam ban, Malabar Coast (in a rotten 
palm-tree lying in the water); Bombay; Belligamme, Ceylon; 
Laccadives and Maldives. It is widely distributed throughout 
the tropics and warmer coasts of both hemispheres; the form 
described as P. ephippiger^ which the Indian specimens resemble 
most closely, has been recorded from the Cape Verde Islands, 
Portuguese W. Africa, N.E. Madagascar, Christmas Island, W. 
Australia, Celebes, and Hawaii; the form described as P. insularh 
was recorded from the Aru Islands. 

2. Pontodrilus agnesae Steph, 

1915. Pontodrilus agneseo^ Stephenson, Mem. Ind. Mus. vi, p 61. 

Length 65 mm.; average diameter I mm. Segments 116. 
Colour dark brown. Prostomium prolobous, only slightly delimited 
from the first segment. Setae a and h absent on xviii; «a = 2a5*; 
5c== 3 ^ ah=:cd ; dd == about dcd about circumference, the 
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setae d being thus dorsolateral; dd is rather greater in the anterior 
part of the body than behind. Clitellum lighter than the rest of 
the surface, |xiii-xvii or |xvii (=4 or 4|); the midventral region 
is grooved in this part of the body. Male pores on small papillae 
between tfie lines a and b. Female pores paired, in the setal zone. 
8permathecal pores minute, in 7/8 and 8/9, in 6. 

Septa 9/10-11/12 moderately thickened; 7/8 and 8/9, and also 
12/13 slightly tbickeued. (Esophagus dilated in v, but the 
walls not thickened, and there is no gizzard. ^.No calciferous 
glands. Last heart in xii. Nephridia begin in xii or xiii. Testes 
free in x and xi. Seminal vesicles in ix and xii. Prostates 
moderate in size, confined to xviii, the coils closely pressed 
together so that the organ resembles a lobed Pheretima-prostate; 
duct at first thin-walled and winding, stouter and more muscular 
near its termination. Spermathecal ampiill® ovoid or sub- 
spherical ; duct stout, narrowing towards its termination, not 
sharply demarcated from the ampulla, about half as long as the 
ampulla; diverticulum single, from middle of duct, spindle- or 
club-shaped, reaching upwards to about half height of ampulla. 

Bemarhs, This is the only terrestrial species of the genus, and 
may perhaps represent the terrestrial ancestor from which the 
littoral species have descended. 

Distribution. Horton Plains and Elk Plains, Ceylon. 


3. Genus WOODWARDIA Mick 

1907. Woodxoardia, Michaelsen, Fauna S.W. Austral, i, p. 158. 

1916. Woodioardiay Michaelsen, Mjoberg’s Austral. Exp. pp. 55, 
59, 65. 

Setse eight per segment. One gizzard in v or a neighbouring 
segment. Purely meganephridial. Prostates with branched canal 
system in the glandular part. 

Distribution (Chart II.). W. Akyab Dist., Lower Burma; Ceylon; 
Cochin State, S. India. Tlie genus is also found in Australia, and 
in Java. 

The genus was instituted by Michaelsen in 1907 for several 
species previously included in Plutellus and Megascolides, charac¬ 
terized by the above combination of anatomical features. Since 
it is now recognized that the “Pheretima-prostate” may have 
arisen more than once, there is no difficulty in deriving the genus 
directly from PluielluSy from which it differs only in the character 
of the prostates. This, I think, i,s very much to be preferred to 
Michaelsen’s alternative—that it may be descended from Notoseolex 
by a retrogression of the micronephridial into the original 
meganephridial condition (Michaelsen, 83 p. 59). I am doubtful 
of the possibility of a reversal of the evolutionary process such as 
would lead to the restoration of a meganephridium on each side^ 
when once the micronephridial condition has been established^ 
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Micliaelsen, however, would also consider as possible a descent of 
Woodwardia from Diporochceta, in the course of which the 
perichsetine arrangement of the set® would have given place to 
the lutnbricine (ib,, p. 55). 

I have included in the genus two species —MegascoUdts hastaius 
and Noioscolex sarasinorum —which I believe to be meganephridial, 
instead of inicronephridial (or mixed mega-and micronephridial), 
as they were originally described. In MegascolkUs luistatus Steph. 
the nephridia in the anterior part of the body are a pair of tufts 
in each segment, each tuft with a single narrow duct; in the 
hinder region of the body the tuft is joined to a nephridial loop 
which stretches upwards on the body-wall. In Notoscolex 
mrasmorum (Mich.) compact tufts are present throughout the 
body, one pair in each segment, attached to the body-wall in the 
line of setae c ; no other nephridia are mentioned at all. 

These tufted nephridia are well known to all students of the 
Megascolecidae; they occur in a large number of genera in the 
region of the pharynx, gizzard, and oesophagus, and often in 
w'orms which in the rest of the body are typically micronephridial. 
They have always hitherto, 1 think, been considered as aggregations 
of micronepbridia. I believe, however, that they are more 
correctly to be interpreted as megauephridia, and that consequently 
such species as the two just mentioned, where there are no 
scattered nephridia at all, must be removed from the micro- 
nepbridial genera in which they have hitherto been placed. 

The development of the tufted type of nephridia has been 
described by Bourne (27) and by Bahl (105). According to 
Bourne they arise as paired structures, each consisting of a preseptal 
funnel, a neck, and a postseptal glandular loop and excretory duct; 
from a portion of the loop a number of outgrowths develop, into 
which the canals extend in a very complicated manner; and this 
bunch of outgrowths, the tuft, ultimately constitutes by far the 
largest portion of the nephridium. In megauephridia of the 
ordinary form these outgrow^ths are not produced ; the nephridia 
therefore retain the form of a loop. 

It is, I think, obvious that in the tufted form of the nephridia 
the essential character of micronepbridia—the breaking up into 
separate organs—never develops; the tuft is an appendage of the 
looped meganephridium which by its great development, along 
with the regression of the loop, comes to overshadow the latter 
altogether. 

The anatomy of the tufted nephridia of the pharyngeal region 
of Pheretima posthima has lately been described by Bahl (90), 
who apparently, like other students of the Oligochaeta, regards 
the tufts as aggregates of micronepliridia. The individual tubules 
of the tufts possess no funnels; and each tuft discharges by a 
single duct (in this case into the pharyngeal cavity). This 
suggests a branched single organ rather than an aggregate of 
separate organs; and this interpretation is confirmed by the same 
author’s account of their development (105), which is similar to 
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that given by Bourne. Bahl finds that in Pheretima the tufts 
make their appearance as small club-shaped solid masses, produced 
into strings of cells leading to the pharynx; the strings of cells 
become canalized and form the duct; “secondary pharyngeal 
nephridia^’(i.e., the individual components of the tuft) develop 
as buds on the nephridial ends of the pharyngeal ducts, the buds 
becoming “fully formed nephridia,” and their ducts remaining 
continuous with the primary pharyngeal duct. Thus the original 
single nephridiuin never breaks up; the primary duct remains; 
the continuity of the organ persists; the components have 
neither morphological nor physiological independence; there is 
one organ from beginning to end—a meganephridium of a 
peculiarly modified form. 

In Notoscolex sarasinoruin there appear to be no other nephridia 
than the tufts, and I therefore regard this species ns megane- 
phridial,— i.e„ ns (\,Woodivardia ; the great similarity of this species 
to Woodimrdia uzeli is a conlirmatory argument for n)y view of its 
position. In Mec/ascolides hastatus it appears that the loop from 
which the tuft arises as an outgrowth has not regressed in the 
manner described by Bourne, and we have therefore the tuft 
along with a megaitephridial loop of something like the ordinary 
form. It is possible that other species also ought to be included 
in Woodimrdia, but we are probably not in all cases in possession 
of the necessary data; tufted nephridia may merely have been 
described as micronepbridia. 

Key to the Indian species of Woodwardia. 


1. No penial setae . IV, hurkillu 

Penial setae present . 2. 

2. Metandric*; no genital papillae. W, hastata. 

Holandric ; genital papillae present . 3. 

S. Copulatory papillae one pair on xvii . W. uzeli, 

Copulatory papillae median on 19/20, 20/21, and 
• sometimes 21/22. W, sarasinomm. 


3. Woodwardia burkilli Mich, 

1907. Woodwardia hurhilli, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 152, text-tig. 5. 

1909. Woodwardia hurkilliiy Michaelsen, Mem. Ind. Mus. i, p. 162, 
pi. xiii, fig. 6. 

Length 50 mm.; average diameter 1 mm. Segments 125. 
Unpigmented; rosy in life. Prostomium prolobous. Setae 
moderately large, not very closely paired; aci=:2ab=: fbc=2cd; 
dd^^ circumference. Olitellum ring-shaped, xiv-xvii ( = 4). 
Male pores just medial from the line of 6, on papillae which have 
a semicircular outline in front, but are indistinctly defined 
behind. A narrow but distinct furrow, convex towards the 
middle line, is prolonged backwards from each pore on to segment 

* Holandric, with two pairs of testes, in segments x and xi; metandric,witb 
the posterior pair of testes only, in segment xi. 
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xix (pseudo-spermatic groove). Eemale pores medial from a aad 
ill front of the setal zone, on a common, almost linear, transverse 
area, which extends outward bej'ond a on each side. Sperma- 
thecal pores two pairs, in 7/8 and 8/9, somewhat lateral from a;, 
tlie ventral setas of viii and ix seem to be wanting (? changed 
into copulatory setse and fallen out in copulation). 

Septa 7/8-15/16 somewhat thickened, especially the middle 
ones, 10/11 and 11/12. Gizzard stout, in vii (?). (Esophagus 
widened in ix-xii, with the structure of calciferous glands, but 
not set off from the tube. Intestine with simple typhlosole.. 
Meganephric, the nephridia rather small. Two pairs testes and 
funnels free in x and xi. Seminal vesicles small, one pair, in xii. 
Prostates with an oblong densely grape-like glandular part, and 
fairly long somewhat coiled duct; vas deferens enters ental end 
of duct. Spermathecal ampulla large, irregularly pear-shaped;, 
duct very short and narrow, almost hidden in body-wall; diverti¬ 
culum club-shaped, somewhat shorter than ampulla, into the 
narrowed ectal end of which it opens. No penial setm. 
Distribution, Buthidaung, W. Akyab Pist., Lower Burma. 

2. Woodwardia hastata {Steph.), 

1916. Megascolides hastatuSf Stephenson, Mem. Ind. Mus. vi, p. 68,. 
pi. vii, hg. 9. 

Length and diameter variable; of mature specimens, length 
55-175 mm., diameter mm. Colour grey. Segments 216. 

Prostomium small, epilobous Dorsal pores from 10/11. Setse 
paired, the lateral rather widely; the setm of the first 20 segments 
^maller than those behind; od=about 

a6; near the hinder end the lateral setse are no longer paired,. 
he being equal to cd; circumference. Clitellura apparently 

^xiv-xvii (=;3|). Male pores on small circular papillae between 
the lines of a and h, Eemale pores paired, between and in front 
of a, Spernmtliecal pores small, in 7/8 and 8/9, in a. 

Septa 7/8-11/12 moderately thickened, 6/7 and 12/13 slightly. 
Gizzard well developed, barrel-shaped, in vi. No calciferous 
glauds, though the 0 Dsoj)hagu 8 is vascular and segmentally bulged 
in xiii-xvi. Intestine begins in xix. Last heart in xiii. Nephridia 
in anterior part of body as bush-like tufts on each side of each 
segment, attached to parietes by a stalk; none elsewhere in the 
segment. In the posterior segments these tufts are still present,, 
and in addition there is a relatively large loop intimately connected 
at its lower end with the tuft and extending dorsalwai*ds nearly 
to the middle line. Testes and funnels free in xi. Seminal 
vesicles one pair, in xii, small and grape-like. Prostate elongated 
and tongue-shaped, straight and rather flattened, with Smooth 
borders, or the glandular part coiled; duct short and cylindrical. 
Spermathecal ampulla elongated, cylindrical, bent on itself; duct 
practically absent; diverticulum single, arising from base of main 
’pouch where it joins the body-wall, cylindrical, two-thirds as long 
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and two-thirds as wide as ampulla. Penial eetso (text-fig. 63) 
3 -3*5 mm. long, sac extends back to xxii; 16 f.i thick in middle, 
straight for the'greater part of their length, bowed distally, and 



Fig. 63.— Woodwardia hastaius (Steph.); penial seta; a, distal 
portion, X 90 ; b, extreme end, X ca. 600. 

sinuous at the end; the tip presents the appearance of a web 
stretched across a bifid termination; numerous fine triangular 
sculpturings irregularly arranged over the distal portion except 
the extreme tip. 

EemarJcs, 1 investigated the prostate microscopically, and found 
besides the main duct in the centre of the mass other smaller 
ducts joining it; though externally.of the tongue-shaped variety 
the glands are thus to some extent branched in structure. 

The species is metandric. 

For a discussion of the significance of the nephridial condition 
see the Introduction to the genus. 

Distribution. Parambiknlara, Cochin State, S. India. 






188 


MEGASCOLECID.E. 


S, Woodwardia sarasinorum (Mich.), 

1897. Oiyptodrihts saraainomm^ IMichaelsen, Mt. Mus. Hamburg, 
xiv, p. 177, text-figs. 14, 15. 

1900. JSotoscolex aarasinorumy Michaelsen, Tier, x, p. 192. 

Length 120 inm.; diameter ll-S inm. Segments 134; iii~vi 
biannular, subsequent segments triannular. Prostomium epilobous 

tongue open behind. Colour an indefinite grey. First dorsal 
pore at groove ,9/10. Setae ornamented with numerous fine¬ 
toothed transverse lines; enlarged at the ends of the body, and 
set widely apart; setal intervals not of very different extent — he 
greater than cd^ cd greater than deJ less than 

^ circumference; in the middle part of the body the setae of a pair 
rather closer together than at the ends. Clitellum swollen, ring- 
shaped, xiv-xvii (=4), sharply defined, with a longitudinal median 
ventral groove. Male pores on small papillso in line with 6; a 
depression in front of each, the depressions surrounded by a 
common wall, which fuses behind with the male papillsB. Female 
pores internal to a, in front of setal zone. Spermathecal pores in 
7/8 and 8/9, in r. Copulatory cushions midventral, flat, sucker- 
like, on 19/20, 20/21, and often 21/22; the two anterior rather 
larger than the last, meeting each other, and laterally reaching * 
almost to c. 

Septa 6/7-13/14 thickened, the middle ones of the series most 
so. A strong barrel-shaped gizzard in vi; no calciferous glands. 
Last hearts in xiii. Micronephridia aggregated on each side of 
the middle line into compact tufts, attached to the body-wall in 
line with c. Testes and funnels free, in x and xi. Seminal 
vesicles racemose, two pairs, in xi and xii. Prostates racemose, 
extending over three segments. Sperinathecae with club-shaped 
diverticulum, as long as the duct, into the ental end of which it 
discharges. Penial setae 1’3 mm. long, 30 p in maximum thick¬ 
ness, slightly curved distally, pointed, style-like, with many circlets 
of long, slender, not very closely applied teeth. 

Remarks. There is a distinct resemblance to IF. tizeli, from the 
same locality. 

Distribution. Cejlon (probably Peradeniya). 

4. Woodwardia uzeli {Mich.). 

1903. Plutellus uzelij Michaelsen, Jb. bohm. Ges. xl, p. 4, text- 

tigs. A-C. 

1904. Plutellus uzeliy Michaelsen, Mt. Mus. Hamburg, xxi, p. 127. 

1910. Woodwardia tlzelij Michaelsen, Abh. Ver. Hamburg, xix, 

p. 57. 

1916. Woodwardia uzeli, Michaelsen, Mjoberg’s Austral. Exp. 
p. 46. 

Length 30-40 mm.; diameter 1-1^ mm. Segments 96-112; 
more or less distinctly mnltianuiilar (3-5 annuli). TJnpigmented. 
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Prostomium minute, epilobous tongue not closed behind. 
Dorsal pores from 9/10 or 10/11. Setae somewhat larger at 
hinder end, widely paired, especially the lateral; aa^bc>cd>ah, 
but all nearly equal; rt6=:ca. f dd anteriorly =:i circum¬ 
ference or little less, at hinder end=| circumference; setse c 
and d irregular in the last 10-20 segments. Clitelliim ring-shaped, 
though thinner ventrally, xiv-|xvii ( = 3|). Male pores in line 
with by on circular papillse which take up nearly the whole length 
of xviii. Eemale pores paired. Spermathecal pores two pairs, 
close behind 7/8 and 8/9, above 6, nearer b than c. Copulatory 
papillas ono pair, in b, posteriorly on xvii, transversely oval in 
shape. 

No septa notably thickened. A large barrel-shaped gizzard in 
vi (?). No calciferous glands. Intestine begins in xix. Testes 
and funnels free in x and xi. Seminal vesicles compressed 
racemose, in xi and xii. Prostates confined to xviii, glandular part 
of an elongated heart-shape, small, much cut up ; duct emerges 
from the basal cleft between two rounded lobes; duct only slightly 
curved, somewhat thinner at both ends. Two penial setal sacs on 
each side. Sperinathecse thickly pear-shaped; duct not marked 
off, as long as the ampulla, narrowing towards the ectal end; 
diverticulum single, small, pear-shaped, as long as duct, 
attached to ental portion of duct. Penial setae fine, ca. ] mm. 
long, thick in middle, switch-like, undulating in its distal* 

third, each small convexity constituted by a scale-like tooth, 
whicii is depressed within a scar-like hollow; tip simple-pointed! 

llemarks. The interval dd at the hinder end of the body is 
given in the original both as two-thirds and as one-third of the 
circumference. 

Distribution, Peradeniya and Avissavela, Ceylon. 


d. Genus COMARODRILUS Ste^^h, 

1915. Comarodrilusj Stephenson, Mem. Ind. Mus. vi, p. G9. 

Set® eight per segment. Spermatliecal pores in a single series, 
median. A somewhat vestigial gizzard in v. Micronepliridia in the 
anterior part of the body, as far as segment xii; behind this 
meganephridia only. Testes and funnels free in x and xi. Pros¬ 
tates a compact glandular mass, not tubular. 

Distribution, Cochin State. The genus is not known outside 
India. 

I have discussed the derivation of the genus in my paper of 
1915 (80), and concluded that it is probably to be derived from 
Woodwardiay by degeneration of the gizzard and breaking up of 
the nephridia in front of the clitellum. The single series of 
spennathecm may not be a generic character; Michaelsen no 
longer recognizes it as such in Fletcherodrilus (cf, p. 170 aut.). 
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1. Comarodrilus gravelyi Steph^ 

1916. Comarodrilus gravelyi^ Stepheuson, Mem. Ind. Mus. vi, 
p. 69, pi. vii, dg. 13. 

Length 92 mm.; average diameter 1 mm., maximum 1| mm. 
A long thin worm, constricted at the clitellum. Segments 135. 
•Colour grey. Prostomium? First dorsal pore in 6/7. Ventral 
set« paired, but not the lateral; in front of clitellum aa^2ab 
approximately, 0 , being about the lateral line of the body and d 
much above this level, he being less than cd^ and cd less than ddy 
in the middle and hinder parts of the body the sette d are mucli 
closer together, not far from the mid-dorsal line, dd being 
obviously less than cd. Clitelluin xiv-xvii ( = 4). Male pores 
on small conical papillse which touch each other in the middle 
line; in front and behind each is a semicircular depression with 
defined margins, the concavities of the depressions facing each 
other. Female pores? Spermatbecal pores mid-ventral, in 7/8 

^”septa" 7/8-9/10 considerably thickened, 5/6, 6/7, and 10/11 
somewhat so. A somewhat vestigial gizzard in v, folded on 
itself. No calciferous glands. Micronephridia in the anterior 
part of the body, as far back as xii; behind this only a pair 
of ineganepbridia per segment. Funnels free in x and xi. 
Seminal vesicles two pairs, lobed, in xi and xii. Prostate a 
compact glandular mass confined to xviii; duct strongly muscular, 
contorted in its first part, straight in its last portion. Sperraa- 
theesD single in each segment (viii and ix); ampulla ovoid to 
spherical; duct thick, in length equal to the ampulla; a small 
diverticulum given off from the duct near its junction with the 
body-wall. No penial set®. 

Bernards. In the specimen examined the two spermatbecal 
ducts were placed on opposite sides of the nerve cord——the 
•anterior one on the left, the posterior on the right. 

DistHhution. Trichur, Cochin State, S. India. 

5, Cenus SPENCERIELLA AltcJi, 

1907. Spenceriella, Michaelsen, Fauna S.W. Austral, p. 163. 

Set® numerous (more thau eight per segment). Spermatbecal 
pores 1-3 pairs. One ^zzard in segment v. Micronephridia!. 
Prostates tubular, with simple unbranched canal. 

Distribution, Palni Hills, S. India. Outside India in Victoria, 
Australia. * 

The genus was instituted by Michaelsen in 1907 to receive 
worms with the above characters, previously included in Diporo- 
chceta. It can be derived either from MegascoKdes by a change 
from the lumbricine to the perichsetine arrangement of setse along 
•with a further breaking up of the iiephridia, or from Diporoehasta 
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the breaking up of the megariephridia merely. In 1907 
Michaelsen thought the latter more likely; in 1916 (83 a, p. 60) 
he hesitated between deriving it from MegascoUdes in the way 
just mentioned and seeking its origin in Megascolex. In this 
latter case it would be necessary to suppose that there had been a 
regression of the Pheretima-prostates to the tubular form. 

I am strongly opposed to this latter method of deriving genera 
by retracing evolutionary steps. The becoming vestigial of organs 
is of course a well-recognized occurrence, and does not involve 
the passage backwards through the successive steps of morpho- 
ilogical evolution. But this is a different matter; such a 
‘derivation as this suggested by Michaelsen postulates the restitu¬ 
tion of the steps themselves along with their former modes of 
functioning. 

The genus is quite a small one, having one species only in the 
Indian region and two in Australia (Victoria). It is possible 
that the Indian species has been evolved independently of the 
Australian. 

1, Spenceriella duodecimalis Mich. 

1907. Spenceriella duodecimalis^ MicbaelseD, Mt. Mus. Hamburg 
xiv,p.l52. 

1909. Spenceriella duodecimalisy Michaelsen, Mem. Ind. Mus, i 
p. 161, pi. xiii, tig. 10. ■ * * 

1916. Spenceriella duodecimalis, Michaelsen, Mjoberg’s Austral. 
Exp. p. 52. 

Length 32-40 mm.; maximum diameter 2-2| mm. Segments 
^)4-109. Colour reddish grey anteriorly, yellowish or brownish 
behind. Prostomium epilobous tongue open behind. First 
dorsal pore at 5/6. Setse rather large at ends of body, moderately 
large in the middle part; in anterior half 12 per segment, in front 
of the clitellum arranged in distinct pairs, distances between the 
pairs a little less than the middorsal and midventral intervals; 
behind the clitellum the pairing ceases; and behind segments xlv 
to 1 the arrangement becomes irregular, and the number per seg¬ 
ment increases to 16 or 17. Clitellum ring-shaped, occupying 
|xiii-|xvii (=4^). Male pores on circular papilla just medial 
from the line of 5. Spermathecal pores one pair, in 7/8, just 
lateral from the line of 5. 

Septa 7/8-12/13 somewhat thickened. A large gizzard in vii 
<or ? somewhat in front of this). Calciferous gland-like swellings 
of the oesophagus in xiii and xiv, but not stalked or set off, their 
lumen continuous with that of the oesophagus. Intestine begins 
in xvi; no typhlosole. Last hearts'in xii. Micronephric; in the 
posterior segments several nephridia in each segment appear to be 
larger'flmn the rest. Funnels free in x and xi. Seminal vesicles 
two pairs, in xi and xii, broad, grape-like. Prostates with thick 
and very long glandular part, extending through about 12 se<y- 
ments, from xxiii to xj^iv, irregularly winding, the bends pressed 
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closely together; no branching of tho central canal microscopi¬ 
cally; duct thin at first, thicker towards termination, relatively 
long (from xxiii to xviii), irregularly winding. Spermathecal 



Fig. 63 <z,— Spencerietla duodecimalh Mich.; spermatbeca 
made transparent by acetic acid ; X 20. 

ampulla large, sac-like; duct short, narrow and indistinct; diverti¬ 
culum thin, tube-like, half as long as main pouch, rather bent^ 
opening into the duct (text-fig. 63 a), JSTo penial setae. 
Distribution. Kodaikanal, Palni Hills, S. India. 


6. G-eniis MEGASCOLIDES McCoy. 

1900. Megascolides Trmephrus (part.)-fiV<)^056'o/tf.r (part.), 

Michaelsen, Tier, x, pp. 182, 184, 187. 

1904. Megascolides (part.), Benliam, P. Z. S. 1904, ii, p. 267. 

1907. Megascolides^ Michaelsen, Fauna S.W. Austral, p. 161. 

1916. Megascolides Mjoberg’s Austral. Exp. p. 66. 

Setrn eight per segment. Spermathecal pores 1-5 pairs, the 
last in 7/8 or 8/9 or on ix. One gizzard in the region of v and vi. 
Micronepl)ridial in the anterior part of the body. Prostates 
tubular, with simple unbrauclied canal. 

Disirihviion (Chart II). Cochin State, S. India; M^estern India ; 
Godaveri Dist., E. Coast; E. Himalayas, Outside India occurs iii 
Australia and Tasmania, and has one species in N. America. 

The definition of this genus has given much trouble to previous 
authors. The early history is given by Eenham, 1904. 

In Michaelsen’s definition of 1900, the excretory system is 
said to consist of micronepbridia, with, in addition, one pair of 
meganephridia in each of the hinder segments; the prostates are 
tubular (? often racemose); Michaelsen adds “perhaps several of 
the species under Notoscoleoo belong here, in which the hinder end 
of the body has not been investigated.’’ The essential difi’erence 
of the genus Trinephrns was the occurrence of three to five pairs of 
micronepbridia regularly in each segment. Notoscolex was dis¬ 
tinguished essentially by the presence of micronepbridia (diffuse 
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nephridia) throughout the body. Thus the nephridia were the 
chief point of distinction between the three genera ; the prostates 
in all might bo either tubular or racemose (this was queried in the 
case of Megascolidesy v, sup.). 

Beiiham in 1904 doubted whether the nephridia should be used 
to so great an extent in the separation of genera, and thought 
the prostates would furnisli more suitable criteria. He would 
distinguish the tubular prostate from the elongated tongue-shaped 
and from the lobed and compact “ Pheretima-prostate ”; these 
three, be thought, perhaps form a developmental series. He 
established a genus Tohea for forms with (among others less 
important) the following characters:—Setse eight, spaced, ^and 
more or less equidistant. Two pairs of seminal vesicles in ix 
aod xii. Prostates long, tongue-shaped, lie below the gut, close 
to one another, and extend through several segments. No 
penial setm. Mieronephric, with meganephridia in the last few 
segments. 

Benham's suggestion as to the importance of the prostates was 
taken up by Michaelsen in 1907 ; he now united under Mega- 
scolides the Megascolecines which possess lurabricine setae and 
tubular prostates, and which show any trace of a division of the 
meganephridia up to the complete replacement of mega- by 
micro nephridia; the genus includes both such species of I'rinephrus 
as have tubular prostates, and Benham’s genus Tokea (Michaelsen 
considered the “ tongue-shaped ” prostate to be tubular ; though 
Benham had examined the microscopical structure in Tokea 
escidenta, and found that the main duct received small canalicules 
at intervals). 

In 1916 Michaelsen made an examination of a large number 
of species of many genera of Megascolecinse, and found that 
transition forms of the prostate in the series Plutellus-Mega- 
scolides-Notoscolecc are numerous; all stages in the evolution of 
the typical racemose Pheretima-prostate are actually extant. 
He now defines as Notoscoleoo all species in which any lateral 
branches at all enter the main central duct, as well as those in 
which the main duct branches early, and in which therefore there 
is no central canal at all within the gland. The prostates are 
now all-important, the nephridia negligible. 

It is certainly true that the strap-shaped or tongue-shaped 
prostates of “ Tokecd^ and of certain other forms (e. g. Woodwardia 
hastata) are very nearly allied to the “ Pheretima-prostate ” ; for 
example, I have described Megascolides oneHli with much lobulated 
prostates (i.e., the Pheretima form), and a variety of the same 
species (var. monorcTiis) in which the organs have the tongue-shaped 
form. If the prostates are to be milde a chief basis of distinction, 
Tokea and Megascolides oneili must go to Noioscolex, 

The separation of two genera the characters of which merge 
into one another is difficult, and however effected is bound to be 
merely arbitrary ; the difficulty here is increased by the fact that 
microscopic examination by means of serial sections is necessary 
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m some cases before the tubular can be distinguished from the 
branched gland. But, to reduce the necessity for resorting to 
this procedure, it may perhaps be assumed that the flattened 
tongue-shaped glands, especially if their borders have any trace 
of lobing, will have branched ducts; while all glands which are 
definitely cylindrical in shape will quite possibly have simple 
ducts. 

But the division of Megascolides and Notoscolex is unsatisfactory 
in another way. The strap-shaped (tongue-shaped) prostates 
occur both in New Zealand and in India; there is apparently no 
close relationship between the Indian forms and Benham’s 
‘‘Tokeas/’ and it seems probable that the two groups have arisen 
independently. Michaelsen supposes the “Tokeas'^ to be closely 
related species in a small secluded area which have sprung from a 
common ancestral species. In other words, the forms with inter¬ 
mediate characters between the typical Megascolides and typical 
Notoscolecc are not closely related among themselves, and hence 
cannot be traced to a common origin. The genus Notoscolex will 
then be diphyletic at least—perhaps even polyphyletic. 

The nephridial conditions in the two genera are interesting, but 
do not help towards a satisfactory division. In Notoscolex oneili 
there are micronephridia throughout the body, with, in addition, 
meganephridia of considerable size in the hinder segments. In 
N, tenmalai there are apparently only micronephridia throughout; 
this is so also in the var, karakulamensw, but there the micro¬ 
nephridia are few^ and relatively large. The “Tokeas” have 
micronephridia throughout the body, and in the last twenty seg¬ 
ments there is in addition on each side a compact group of 
tubules constituting a meganephridium, with the usual funnel; a 
similar funnel is present throughout the animal, but in the anterior 
segments it is unconnected with the micronephridia and has no 
external opening. And the species both of Megascolides and 
Notoscolex described below will furnish numerous examples of 
other arrangements, of varieties of form of both mega- and micro¬ 
nephridia, and of combinations of these. Me.gascolides-Notoscolex 
represents, in fact, a group of forms in which the nephridial system 
and the prostates are so to speak in a fluid condition; changes 
arq in progress, and in the nephridia are certainly taking place in 
various ways, and have reached various stages along each of the 
ways; it is at least probable that the changes in the prostates too 
have been initiated more tlian once, and here too the various 
species show various stages of the change. In these circum¬ 
stances the only reason for keeping the two genera distinct must 
be one of convenience. 

That any of these various admixtures of mega- and micro¬ 
nephridia are reversions from a micronephric to a partially 
raeganephric condition I do not believe; I mean, of course, 
towards a meganephric condition such as that from wdiich the 
evolution may be supposed to have started, i. e.^ an anteseptal 
funnel, followed by a coiled tube with an external opening in the 
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next following segment. The contrary, however, is the opinion of 
Micliaelseii in regard to the “ Tokens.'’ That micronephridia 
might aggregate together, forming tufts of a size comparable to 
that of an ordinary inegaiiephridiuin, seems possible (though the 
actual tufted nephridia appear to have arisen otherwise; cf. aniea^ 
p. 184). It is also conceivable that when the rnicronephridial 
condition has been established a number of the small organs may 
disappear, and that one of those that are left may increase in size 
so as to resemble a megauephridium. But that the original 
meganephric condition can be restored, or even that the evolu¬ 
tionary steps can be partially retraced, in a worm which lias 
become micronephric, I cannot agree. Not only does Michaelseu 
believe this reversion to liave taken place in the case of the 
‘‘Tokeas,’' but he thinks that it may have taken place elsewhere 
in the subfamily independently (compare, on this and similar 
jioints, the introductions to the genera Woodwardia and Spenceri-^ 
till, ant.). 

Key to the Indian species of the genus Megaseolides. 


1. SpermathecsB one pair . 2. 

Spernmthec38 two pairs. 4. 

2. Penial setm present . . . M, cinnandcUeL 

l^enial sette absent .. 3. 

3. SondHal vesicles in ix and xii; copulatory organs on 

xii, xiii, xx . M. hergtheilL 

Seminal vesicles in ix, x,and xii; copulatorj'^ organs 
on viii, xix, xx.. M, prashadL 

4. No calciferous glands. M, cochitiensis. 

Calciferous glands in segments x~xiii. . 5. 

5. Penial setae bayonet-shaped, tip flattened \ last 

heart in xiii. M. pilatiis. 

Penial setie tapering, pointed; last heart in xii. ... M. duodecimalis. 


1, Megaseolides annandalei 8tep)h. 

1921. Megaseolides annandalei^ Stephenson, Bee. Ind. Mus, xxii, 
p. 757, pi. xxviii, fig. 9. ' " 

Length 95 mm.; diameter 5 mm. Segments 130, secondary 
annulation from v onwards, triannular or triannular with one or 
two more secondary rings. Unpigmented. Prostomium pro- 
lobous ; median dorsal groove on segment i. Dorsal pores begin 
from 12/13. Setm paired; in middle of body to ^aa 

= or slightly less ^cd\ in front of clitelluin 

slightly less than cd \ cZcZ = | circumference. Clitelluin 
xiii-xvii (=5). Male field a transverse depression on xviii, from 
outside h on one side to the same point on the other. Male pores 
as pits in the line 5, with curved grooves in front of and behind 
each, the concavities facing each other. Female area transversely 
oval, on xiv, just in front of the setal zone. Spermathecal pores 
one pair, in 7/8, in b or between a and 5. 
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Septum 4/5 slightly thickened, 5/6~.8/9 considerably, 9/10 and 
10/11 moderately, the next two slightly. G-iz^ard in v; calci- 
ferous glands in xi and xii, stalked, lamellated internally. Last 
heart in xii; a large obliquely transverse vessel in xiii passing 
backwards and outwards from the dorsal vessel. Micro- 
nephridial; the nephridia behind the clitellum in a transverse row 
of about six on each side, the inner two or three smaller than the 
rest; towards the hinder end seven or eight on each side, the 
inner three or four smaller, except the innermost of all, which is 
larger and forms a compact coil. Testes and funnels tree in x 



Fig. ^A,--Mega^colide$ aniimdald Steph.; spermatbeca. 

and xi. Seminal vesicles in ix and xii, lobed. Prostates closely 
coiled, tubular; duct narrow, short, bent, slightly shining, bulged 
at its octal end. One pair spermathecm (text>fig. 64), in vm; 
ampulla of inverted pear-shape, anrmlated : duct short, j to 
i length of ampulla, bulged in its upper portion, narrowed ectally, 
with a row of four or five small seminal chambers on its inner 
side. Penial setm 0-()6 mm. long, tapering, slightly bowed, the 
curve more marked towards the distal end, tip slightly hooked 
and rounded; a few very fine transverse markings or slight 
notches a little distance from the tip. 

Distribution, Dowlaishweram, Godaveri List., E. Coast. 


2. Megascolides bergtheili Mich. 

3907. Megascolides Micliaelsen, Mt. Mus. Hamhurg, xxiv, 

p'. 160, text-fig. 4. 

1909. Megascolides MichaeLsen, Mem. hid. Mus. i, p.l59, 

1910. Meymcol^S! bergtheili, Micbaelsen, Mjoberg’s Austral. Exp. 

p. 48, t, 

Leugth 100-120 mm.; maximum diameter 4|-5 mm. Segments 
146-175; secondary annulation, up to 5 annuli in preclitellar 
segments, 3 in postclitellar. Colour light grey, unpigraented. 
Prostomiuin tanylobous, tongue with parallel sides. Setm rather 
small, the ventral closely paired, the lateral almost separated; 
rtrt : : 6c : cf? = 10 : 2 : 8 : 9 ; cld = ca. f circumference. Dorsal 
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pores from 12/13. Clitelliiiu ring-sliaped, xiii-xvii ( = 5); less 
thick on xiii. Male pores in line with b, if not between a and b, 
on a short penis-like cone, which projects from a depression on 
^ the centre of a large knob-like papilla; these papilla) are tmiis- 
versely oval, occup}'' the whole length of xviii, and nearly meet in 
the niidventral line, Female pores are transverse slits, anterior 
to and medial from a, in a more or less distinct fuxTow. Sperina- 
thecal pores one pair, in 7/8, between a and b^ each on a small 
eye-shaped papilla. Copulatory organs on xii, xiii, and xx, 
sometimes on xi and xxi, as midventral dumbbell-shaped areas, 
extending laterally beyond 6, surrounded by a wall, and enclosing 
on each side a transversely oval papilla the centre of which is 
in a ; the less constant of these organs may be present only on 
one side. 

{Septum 6/7 (5/6?) very strong, (? 6/7 and) 7/8 wanting, 8/9 
and 9/10 very strong, 10/11 and 11/12 successively thinner. A 
strong gizzard in front of 8/9 ; calciferous gland-like swelling of 
oesophagus in xi, not set off from the main tube. A pair of caeca, 
short, wide, confined to tlie segment of their origin, in xx (?). 
Micronephridia scattered on the lateral walls between the lines of 
h and c, and a somewhat irregular row dorsal to cl ; in front of 
the clitellurn the micronephridia are aggregated to form a rosette¬ 
like bunch in each segment; at the hinder end the micronephridia 
are apparently replaced by one meganephridium oji each side. 



Fig. (!>b,~-Megascolides bergtheili Mich.; spermatheca. 


Testes and funnels in x and xi, the anterior pair of each free, the 
posterior perhaps enclosed in testis sacs; funnels of the anterior 
pair near the midventral line, of the posterior higher and more 
laterally placed. Seminal vesicles one pair, large, grape-like but 
rather compact, in xii; and one pair smaller, rosette-like, in ix. 
Prostates tubular, with fairly thick, closely coiled glandular part, 
and much shorter, thinner, and ectally somewhat thickened duct. 
Vasa deferentia are separate in their course, uniting at ental end 
of prostatic duct, which they enter and pursue their course in its 
wall, joining its lumen one-fourth of the length of the duct from 
its ^ termination. Spermathecal anfpulla sac-like, transversely 
striated; duct very short, about half as thick as ampulla; two 
groups "bf short spherical diverticula opposite eacli other at base 
of ampulla, about three in each group, more or less fused togetlmr, 
and discharging by a common short thick stalk (text-fig. 65). 
penial setm. 

Distribution. Sandakphu, Darjiling Dist., E. Himalayas. 
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3. Megascolides cochinensis Mich, 

MegascoUdes cochinensis^ Micliaelsen, Abh. \er. Hamburg, 
xix, p. 56, pi. 4, 5. 

Length 155 mm.; diameter 2|-4 mm. Segments ca. 280. 
Colour and prostomium ? Setm of some segments of the anterior 
part of the body (ca. iv-vii) fairly large, for the rest rather small; 
in the middle of the body closely paired ventrally, rather wide y 
laterally; in the anterior part both sets are wider apart; anteriorly 
aa :ah:bc: cell'd : 2 : 4 : 3; in the middle of the body=5 :1:4 : 2; 
del = § circumference. Lirsb dorsal pore in 9/10. Clitellum 
(? xiii or) xiv—xviii (=:?5 or 6). Male pores in setal zone in c?, on 
the slopes of a midventral depression on xviii, which passes on to 
the hinder part of xvii, where it becomes a transverse depression 
reaching laterally to c, Pemale pores somewhat median from a 
and a little in front of setal zone. Spermathecal pores two pairs, 
in «, on viii and ix in the anterior part of the segments. 

Septa 7/8-11/12 thickened. A large gizzard in vii (?). 
Calciferous glands apparently absent. Last heart in xiii. Micro- 
nephridia in the anterior part of the body. Seminal vesicles two 
pairs, in xi and xii, compact, grape-like. Prostates tubular, small; 
glandular part fairly thick, with uneven surface, irregularly 
doubled together and forming almost a compact mass; duct 
narrow and fairly long, somewhat bent. Spermathecal ampulla 
long, sausage-like, 2 mm. long and -j- min. thick; a single diver-* 
ticulum I mm. long, consisting of about 6 seminal chambers, of 
which one is more prominent than the rest; the diverticulum 
appears to join the body-\vall separately from the main part of the 
apparatus (it probably unites inside the body-wall). Penial setae 
small, simple, almost straight, ca. ^ mm. long, 12 p- thick in the 
middle, distal end pointed, tip very fine, sometimes bent; no 
ornamentation. 

Bemarks, The species is only known from one badly preserved 

specimen. . . i • d 

JDistrihutiou, Loot of JMelliampathis Hills, Cochin State. 

4. Megascolides duodecimalis Steph, 

1915. Megascolides duodecimalis^ Stephenson, Mem. Iiid. Mus. vi, 
p. 65, pi. vii, figs. 10, 11. 

Length 160 mm.; diameter 5 mm. Segments ca. 317; seg¬ 
ments triannular, except a few in the anteclitellar region. Colour 
a dirty grey. Prostomium? Pirst dorsal pore in 11/12. Setse 
small, especially at the anterior end, where they are invisible 
(ventral) or difficult of recognition (lateral) in front "of vii; 
ventral setee closely paired, especially in the anterior part, the 
lateral more widely; and dc^=ca. ^ circumference. 

.Clitellum slightly marked, xiv-xvii ( = 4). Male pores in small 
porophores in ah^ on the sides of a rectangular depression situated 
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midventrally on xviii. Female pores internal to a, near each 
other in front of the setal zone. Sperraathecal pores two pairs, 
in 7/8 and 8/9, in a or ab. 

Septa 5/6 slightly, 6/7-11/12 considerably thickened, 12/13 
and 13/14 decreasingly so. A large globular gizzard in v. Calci- 
ferous glands in x-xiii, well set off, attached by a pedicle, with 
semicircular margin, flattened antero*posteriorly between suc¬ 
cessive septa. Intestine begins in xvi. Last heart in xii. Tufted 
nephridia behind the pharynx; micronephridia in anterior part 
of body mainly on the septa; in the hinder part, besides the 
septal nephridia, a regular chain of micronephridia on the body- 
wall between a and ft, a less regular series in cd^ and others 



Fig, 67 .—Megmcolides duodecimalis 
Steph,; distal end of penial 
seta; X ca. 400. 


scattered irregularly more dorsally; these three series are fairly 
large and easily visible to the naked eye.. Funnels free in x and 
xi. Seminal vesicles small, in xi and xii; the anterior pair appear 
as lobed fringes around the calciferous glands, and are adherent 
in places to septum 11/12, not apparently to 10/11; both pairs 
racemose, and those of each segment fused together dorsally above 
the alimentary canal. Prostates tubular, rather coiled at their 
ental ends in xix; duct narrow and short. Spermatheca (text- 
fig. 66 j elongated and finger-like, marked by indistinct transverse 
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striations, often bent oti itself; the basal portion, instead of 
being narrowed to form a duct, is dilated, and gives origin where 
it joins the body-wall to a small spherical diverticulum. Penial 
setfB (text-fig. 67) 0*82 mm. long, 14/x thick, straight as far as the 
distal end, which is curved, the tip tapering and slightly re¬ 
curved ; a few minute spines with their points towards the base 
of the seta are scattered irregularly near the free end. 

Distribution, Parambiknlam, Cochin State, S. India. 

5* Megascolides pilatus Ste;ph, 

1915, Megascolides pilatiiSj Stephenson, Mom. Ind. Mus. vi, p. 68, 


Length more than 123 mm. (the single specimen was incomplete 
posteriorly); diameter 4 mm. Secondary annulation in some of 
the anterior segments from viii onwards. Colour grey, not 
pigmented. Prostornium ? First dorsal pore in 11/12. 
paired, except the lateral anteriorly, which are separated; behind 
the male pores the setm are very small; near the anterior end aa 
= 2fl6, cd slightly greater than and he only slightly greater 
than cd\ in front of the male pores aaa=3—4 ah, 6c=2—3 ah==^2cdy 
behind the male pores aa becomes larger, =6-7 ah, and 6c=3a6 
:=2 cd, Clitellum? Male pores on small porophores in ah, m 
the middle of an oval thickened area which takes up the whole 
length of xviii and encroaches on the anterior part of xix. 
Female pores in front of setal zone and internal to a, Sperma- 
thecal pores on minute papillee in 7/8 and 8/9, in a. 




Fig. G8.—Megascolides pilatits Steph.; the distal ends of two penial 
setae, seen from two different aspects ; X ca. 350. 

Septa 6/7-12/13 thickened; 13/14 less so. A large spherical 
gizzard in v; calciferous glands in x-xiii, bean-shaped, flattened, 
stalked, with attachment to oesophagus at their ventral ends. 
Intestine begins in xvi. Last heart in xiii. Micronephridial; in 
the anterior part numerous small nephridia on the septa, and 
tufted nephridia by the side of the oesophagus; behind, a row of 
small tufts in the Hue ah, and others irregularly arranged, mostly 


* 


Tit 









MEGASCOLIDES. 


201 


Oil the parietes but some on the septa; arrangement not known at 
the hinder end, which was lost. Testes and funnels free in x and 
xi. Seminal vesicles small, in xi and xii, the attachment of each 
to the septum being linear, and the vesicle consisting of a row of 
grape-like lobes on each side of the axis, the whole flattened 
against the septum. Prostates tubular, small and narrow, of a few 
windings ; the duct does not differ much in appearance from the 
gland, is straighter, slightly shiny, but not narrower, and runs 
inwards to its termination. Sperinatbecse quite small, near the 
middle line, simple cylindrical sacs, without any separate duct; no 
diverticulum. Penial setm (text-iig. 68) curved in various degrees; 
length, neglecting curves, 0*57 mm., thickness 21 fx ; the free end 
bayonet-shaped, the tip flattened and hollowed, the edge thin and 
sharp. 

Distribution, Parambikulam, Cochin State, S. India. 

6. Megascolides prashadi Stejyh, 

1920. Megascolides prashadi, Stephenson, Menii Ind. Mus. vii, 
p. 202, pL ix, figs. 5, 6. 

Length 42 mm.; diameter 4 mm. Segments 140. Unpig- 
men ted, buff-coloured. Prostomium prolobous. Dorsal pores 
from 12/13. In middle of body cc?; behind 

clitellum aa^\hc^\cd\ in front of clitellum ab=:faa 

f bo s= I cd; dd := ca. I circumference in middle of body. 
Clitellum smooth, thickened, well defined, xiii-xvii (= 5). Male 



Pig. ^Megascolides prashadi Steph.; male genital field. 

pores on xviii, just outside 6. Pemale pore single. Spermathecal 
pores^ in 7/8, in or immediately outside h, A large flat oval 
papilla (text-fig. 69) on xix (rather on the left side in the single 
specimen), with groove-like depression across the centre; on xx 
a smaller and less definite papilla, also on the left side; a few 
small whitish spots on ventral part of xvii; on hinder border of 
viii a pair of indefinite papillae opposite setal intervals ab. 
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Septum 4/5 slightly thickened ; 5/0-10/11 moderately strength¬ 
ened, 11/12 slightly. Gizzard in v. No calciferous glands. 
Intestine begins in xv (? xvi). Last heart in xii. Nephridia in 
the body generally in transverse rows, 8-10 on each side; about 
40 segments from hinder end the innermost on each side enlarges, 
and continues larger to the hinder end. Testes and funnels free 
in X and xi. Seminal vesicles 3 pairs, in ix, x and xii, the largest 



Fig. 70 .—MegascoUdes pi'aahadi sporraatheca. 

in xii, the smallest in x. Prostates tubular, consisting of a 
number of thick adpressed coils which extend through several 
segments; duct relatively short, narrow, broadening slightly 
towards octal end. Spermathecse (text-fig. 70) one pair, ampulla 
a large irregular sac with much crenulated margins ; duct about 
as long as ampulla, of moderate thickness; a single diverticulum 
from enbal end of duct, lobulated, half as long us the duct, to the 
side of which it is adherent. No penial setm. 

DwtribiUion. Sakarwari, on the way to Mahableshwar, AV. India. 

7. Genus NOTOSCOLEX Fletcher. 

1000. Notoscolex (part.), Micliaelseii, Tier, x, p. 187. 

1907. Notoscolexj Michaelseii, Fauna S.W. Austral, i, p. 162. 

1916. Notoscolex^ Michaelsen, Mjoberg’s Austral. Exp. p. 58. 

SetiB eight per segment. Sperrnathecal pores one, two, or 
three pairs, the last in 8/9 (in certain abnormal species in 7/8), 
One gizzard in v or vi. Micronephridia present, sometimes with 
meganephridia also. Prostates with branched canal system. 

Distrihition (Chart II). Mainly in Ceylon ; also in S. India 
(Cochin, Travancore, Palni Hills, all close together), and in the 
E. Himalayas (three species in the Abor Country, a var. in 
Darjiling Dist.). Outside India the genus occurs in Australia 
and New Zealand. 

In 1900 Michaelsen did not regard the constitution ot the 
prostates as of prime importance in the diagnosis of this genus, 
and in the Tierreich he lays more stress on the condition of the 
riephridia, which are said to be diffuse, while the prostates may be 
either tubular or racemose. As has already been said, views as to 


N0TC)SC0L.1-:X. 


203 


tlie importance of the prostates have changed, and this is reflected 
in the diagnosis of the genus given in 1907, of which the above is 
a slight modification. 

An account has been given of the relation of JS^otoscolex to 
MegascolideSy from which it is descended; we have now to consider 
its relation to Megascolex, its descendant. The difference is in 
the sette ; in Megascolex the lumbricine has given place to the 
perichastine condition. 

This w'ould seem at first to afford a good basis for distinction. 
But it is found that here also there are intermediate forms, and 
consequently the dividing line is again bound to be more or less 
arbitrary. 

There are also, special relationships between certain species of 
NotosGolex certain species of Megascolex, Thus Michaelsen points 
out (70) the great similarity between Motoscolex ponnuidianus and 
Megascolex travancoremis, and the propriety (except for the setm) 
of ranging N . ponmudianns and its variety minus (=iV; ienmalai) 
as mere varieties of M, travancorensis, which also lias several 
varieties of its own—the whole forming a large group of related 
forms. Again in a later paper (83 «) Michaelsen remarks on the 
arbitrary character of any division between the two genera, and 
adds another case of similarity between species of the one and 
species of the other genus found in the N. Island of New Zealand. 
He believes that the genera must be united, but does not actually 
carry this out in practice. Perhaps the most striking instance of 
similarity between species of Megascolex and JSfotoscohx is that 
which I Jiav© described (104) between J/. horai and the Notoscdlex 
group comprising N, oneili^ siewarti^ and striatus. 

The series of connecting forms between Notoscolex and Mega- 
scolex, beginning from the purely lumbricine arrangement of the 
seta), shows us tirst an increase in the number of the setao at the 
hinder end of the body only, while the anterior end still has the 
four couples (Megascolex willeyi); then the number of setae iu the 
anterior segments also begins to increase, at first from four couples 
to six (Megascolex zygochoetus\ in other cases to eight couples, and 
so on; when the number has increased considerably the coupled 
arrangement begins to be lost, and we arrive at the ordinary 
perichaetine condition. Por the purpose of classification the 
dividing line is^ placed at the first departure from tlie pure 
lumbricine condition; if a specimen shows an increase in the 
number of setae in any part of the body, it is a Megascolex (in the 
same way that a specimen showing any departure from the purely 
tubular condition of the prostates is to be accounted a Notoscolex^ 
not a Megascolides), It may, of course, be impossible to assign a 
woriri to its right genus, if we have only the anterior end for 
examination, since in some cases, as already said, the multiplication 
of seta) has taken place only in the posterior part of the body. 

What force is there in the arguments for the fusion of the two 
genera ? Is their fusiort, as Michaelsen says, unavoidable ? 1 do 
not think so. 
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(xeiiera are established for our convenience, to denote an 
assemblage of forms bound together by a set of common characters; 
if the range of the characters is too wide, the genus ceases to be 
useful; to a certain extent tliis is also the case if the number of 
included forms becomes too large. In the case of 13irds, for 
example, quite minute characteristics are used for generic distinc¬ 
tions, so that in this Class the amount of difference between the 
Orders is less than that between the genera, or perhaps even 
between species in some other groups. In other words the 
amount of splitting which is permissible depends on the number 
of forms to be dealt with; groups which are too large become 

unwieldy. r. /• 

Now any definite dividing line can be used for purposes of 
classification. And the abandonment of the lumbricine arrange¬ 
ment of the setm is such a definite dividing line—there are either 
eight setm per segment throughout the body, or there are more 
irksome part of the body. Moreover, the distinction is a natural 
one and corresponds to the path of phyletic evolution ; the Itim- 
briciue is the primitive arrangement and the perichaetine the 

derived. • -in 

As to the objection that if we have not the hinder part of a 
worm we may be unable to classify it—there is no law forcing us 
to classify or describe every specimen that comes before ns. 
Specimens which are in a bad condition, or imperfect, have to be 
put on one side daily; it some essential part of the specimen is 
lacking, we can do nothing with it, and so we can do nothing with 
an animal without hinder end if the hinder end happens to be an 

essential portion. ^ ^ i 

The only objection which could cause hesitation is that implied 
in Michaelseii’s citation of closely allied individual species of 
Notoscolecc and Merjascolex. Certain species of these two genera, 
occurring in the same neighbourhood, resemble each other remark¬ 
ably ; it is a fair supposition that the Megascolex form has evolved 
from the Notoscolex in each case, i.e., an increase in the numbers 
of the setce has taken place indepeiuleiitly in niore than one 
locality—in other words the genus Megascolex is polyphylotic. 
This, ,it is held, cannot be permitted, and a way out of the 
difficulty is found in fusing the parent genus Notoscolex with the 
descendant Megascolex. 

I have argued the whole question of polyphyly at some length 
elsewhere (95). The conclusion at which 1 arrived is that 
certainly Megascolex and possibly other genera, of Megascolecinm 
are polyphyletic, hut that this cannot be obviated by fusions of 
genera. Thus not only is Megascolex descended from more than 
one species of Notoscolex, but it is descended from Perionyx as well, 
and possibly from Spenceriella too. It would be necessary there¬ 
fore to fuse not only Notoscolex and Megascolex, but Peiionyx as 
w’ell. Nor would this be enough ; the new genus Megascolex so 
arrived at would still be dii)hyletic, derived from Diporocliceia and 
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Megascolules, We could rjot, in fact, get a inonophyletic genus 
until we had united ail the members of the Perionyx line ol; 
descent with all those of the Notoscolex line down as far as their 
common starting point in Flutellus, 

I might point out that exactly the same arguments which are 
used to justify the union of Fotoscolex and Megascolecc may be used 
in favour of a fusion between Megascolides and Notoscoleso {cf. p. 194 
supra), I have already said that the only reason for keeping 
these two genera distinct is one of convenience; but the reason 
is sufficient. 

Key to the Indian species o/Notoscolex. 


1. Penial setm present. 2. 

Penial setae absent. 5. 

2. Calciferous glands in xv-xvii. »3. 

No calciferous glands. 4, 

.3, Copulatory cushions median, 4-6 iu number, on 

17/18 and following segments. iV. crasswystis. 

Copulatory cushions one pair, on 11/12 . K,Jacksmi, 

4. Sperrnathecte one pair, opening in 8/9. iV. termiticola, 

Spermathecac two pairs, opening in 7/8 and 8/9. N, gravelyi, 

6. Calciferous glands in one or more of segments 

xv-xvii . G, 

Calciferous glands in viii, ix, or x to xii 

(3-5 pairs) ... 8, 

No calciferous glands. 10. 

6. Vesicular seminales one pair, vestigial, in xii .. N. ceylanemis. 

Vesicuhn seminales two pairs, in xi and xii ... . 7. 

7. Spermathecie without diverticulum. trincomaliensis, 

Spermathecse with short club-shaped diverti- 

<5ulum.. A', decipiens, 

8. Three pairs calciferous glands . N. stewarfi. 

Four or five pairs calciferous glands. ... 9. 

9. Megaiiophridia in posterior part of body. K. oneili. 

No inegaiiephridia. 'N, striatus, 

10. Three pairs of spermathecce . N, dambullaemis. 

Two pairs spermathecee. 11. 

11. Copulatory organs on 12/13 and 20/21. N. kraepelini. 

No such copulatory organs . ,., : . 12. 

12. Anterior pairs of (testes) funnels and seminal 

vesicles vestigial . N, ponmudianus. 

Anterior pairs of testes, funnels and seminal 

vesicles absent (metandric condition) . K. scutarhis. 

Both pairs of testes, funnels and seminal vesicles 
well developed (holandric condition). N, tenmalai. 


A number of small groups of allied species may be distinguished 
within the genus. W. trincomaliensis and decipiens, both from 
Ceylon,form such a group; N.ponmudiamis, scntarms,nn6. tenmalai 
(i. e.,nthe whole of the 8. Indian species) form another. Possibly 
N, gravelyi and termiticola, both from Ceylon, constitute a third. 

The most striking group of related species, however, is that from 
the Abor Country (a variety of one species also in Darjiling Dist.), 
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N. steivartif stnalus, and oneili. All these have tl»e organs of the 
anterior part of the body one segment further forward than 
normal (male pore on xvii, etc.); they are the only members of 
the genus which have the ealciferous glands in front of the ovariau 
segment; secondary annulation is present in most of the pre- 
clitellar segments; and del is equal to about | circumference. 
In addition, several characters are common to two out of three of 
the group. 

1. Notoscolex ceylanensis (Mich.). 

1897. Cryptodnlus ceylanensis^ Michaelsen, Mt. Mus. Hamburg, xiv, 
p. 183, pi. Hg. 3. 

1900. Notoscolex ceylanensis^ Michaelsen, Tier, x, p. 194. 

Length 120--280 mm.; diameter 3||~6mm. Segments 159-230. 
Colour ? Prostorniuin retractile, no distinct tongue. In general 
triannular. In anterior-and middle parts of the body«rt=|/)c, 
ah less than cd, cd=:^hc, dd=| circumference; in hinder part of 
body ah = cd =!= ^aa ==: | to | 5c, dd less than ^ circumference. 
Pirst dorsal pore at 10/11. Clitellum ring-shaped, svrollen, well 
defined, xiii-xvii ( = 5). Male pores in line with 5, on small 
papillae in the centre of sucker-like depressions with raised edges, 
which are often united by a median bridge. Female pores paired, 
within the lines a, in a depressed oval area. Spermathecal pores 
on the hinder part of viii and ix, between h and c. A copulatory 
cushion, rectangular or square, on xix-xxi, reaching as far as h on 
each side, often divided by a transverse or a longitudinal groove, 
bearing tvi^o pairs of sucker-like pits, large and round, corre¬ 
sponding to grooves 19/20 and 20/21. Often in addition a 
midventral depression on 16/17 or 17/18, or on xx. 

Septa 6/7-11/12 much thickened, 5/6 and 12/13 slightly. 
Gizzard in v; ealciferous glands in xv-xvii, three pairs, broadly 
kidney-shaped. Intestine begins in xix. Last hearts in xiii. 
INTephridia form on each side of the nerve cord a thick tuft, 
attached to the body-wall in e; further out there are only 
scattered villus-like nephridia. Funnels enclosed in unpaired 
testis sacs in x and xi. One pair vestigial seminal vesicles, race¬ 
mose, in xii. Prostates of the Pheretima-type, compact, confined 
to xviii; duct fairly short and thin, bent, slightly wider towards 
its termination. Spermathecal ampulla an elongated sac; duct long 
nnd narrow, half as thick and somewhat longer than ampulla, 
fairly well demarcated from ampulla; two small club-shaped 
<liverticula, one of which is vestigial or may be wanting, join the 
<luct above its middle. . No penial setae. 

Eemarhs. The testis sacs are noteworthy. • 

Distribution. Nuwara Fliya, Ceylon. 
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2. Notoscolex crassicystis {Mich.), 

1897. Cryptodrilm crassicystis^ Michaelsen, Mt. Miis. Hamburg, 
xiv,p. 194, pi. fig’s. 19, 20. 

1900. Notoscole,v crassicystis, Michaelsen, Tier, x, p. 195. 

Length 221-425 mm.; maximum diameter 9-31 mm. Seg¬ 
ments 230-294; V biannular, vi and subsequent segments 
triannular, or with othex’ secondary annulations in addition. 
Colour? Prostomium prolobous. Dorsal pores from 11/12. 
Setae small, not visible on the first and last few segments' all 
ventrally situated; aa = 5 «?> == 1^ be, ah = ^cd; dd = f circum¬ 
ference. Clitellum swollen, ring-shaped, well defined; xiii-xvii 
(=5). Male pores on papillae in ah. Female pores paired, close 
to the middle line. Spermatbecal pores in 7/8 and 8/9 in ah. 
Copulatory cushions 4-6 in number, median, transversely elon¬ 
gated, laterally reaching to h, on 17/18-20/21, 21/22 or 22/23; 
each bears a transverse row of dark points, probably gland pores. ^ 

Septum 5/6 very thin, 6/7-9/10 strongly thickened, 10/11 and 
11/12 slightly thickened. A very strong gizzard in vi; calci- 
ferous glands three pairs, in xv-xvii, bulky, kidney-shaped, 
constricted in several places; Intestine begins in xix. Last 
hearts in xii. Testes and funnels free in xi, lai'ge. Vesicnlse 
seminales racemose, in xii. Prostates of Pheretima-type, com¬ 
pact ; duct almost straight, fairly short and thin. Spermatheeal 
ampulla small, semi-globular; duct short, very thick, appearing 
bulged on one side; one or two short, thickly pear-shaped diverti¬ 
cula on duct. Penial setae ca. 2 mm. long, maximum diameter 
40/i, tapering gradually, bent in a simple curve with truncated 
tip, proximal to which is a knife-like sharp indge; distal end 
ornamented with numerous oblique circlets of fine teeth which 
often fuse to form oblique ribs. 

Eemarhs. Apparently metandric. 

Bistrihution. Nuwara Eliya, Ceylon. 

3. Notoscolex dambullaensis (Mich.). 

1897. Cryptodrilus dambullaensis, Michaelsen, Mt. I^lus. Hamburir* 
xiv, p. 181, pi. tig. 6. 

1909. Notoscolex damhitUaemis, Michaelsen, Tier, x, p. 196. 

Length 230 mm.; maximum diameter 9 mm. Segments 
ca. 540 ; ii-vii biannular, viii-xi triannular, vii-xvii quadriannular. 
Colour? Prostomium? Setae small, invisible in the anterior 
segments, on i*aised ridges, the lateral widely, the ventral some¬ 
what more closely paired ; <m=:4 = 2 hc^2 cd ; dd = | circum¬ 

ference. First dorsal pore at 12/13. Clitellum? Male pore 
unpaifted, midventral, on a broad oval cushion which takes up the 
length of segment xviii; on xvii and xix are also median eleva¬ 
tions, and so too on the following segments in diminishing degree, 
the whole forming a sole-liko elevation sharply defined in front, 
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gracluallj fading behind. Two pairs o6 small papillm, on the 
anterior border of the cushion of xix and the hinder border of 
that of xvii. Female pores? Spermathecal pores three pairs, 
near the middle line, in 6/7-8/9. 

Septa 5/6 thin, 6/7-12/13 thickened. Gizzard in v. No calci- 
ferous glands ; swellings of oesophagus in xjv-xvii (?). Intestine 
begins in xviii or xix. Last hearts in xiii. Mioronephridial. 
Testes and funnels free in xi. Small seminal vesicles in xii, 
Sperinathecal duct short; diverticulum, broadly ovoid, without 
stalk, sessile on the duct, containing numerous seminal chambers. 
No peiiial setm. 

Remarks. Apparently metandric. The species was described 
from a single specimen, somewhat immature ; the prostates were 
not fully developed. 

Distribution, Plains N. of Dambulla and Trincouiali, Oeylon, 

4. Notoscolex decipiens {Mich). 



p. 140. 


1900. Notoscolex deoijpienSf Michaelsen^ Tier, x, p. 191. 

1910. Noioscolex decipiens, Michaelsen, Abh. Ver. Hamburg, xix, 


p. 62, pi. fig. 21» 


Length 75 mm.; diameter 2-2| mm. Segments 134. Colour 
an equable grey. Prostomiurn and segment i retractile or vestigial, 
or fused with ii. First dorsal pore in 11/12. Setae finely orna¬ 
mented at tip, widely placed; in general aa=^>c=l|«6=licc?; 
in clitellar region setae a get nearer the midventral line, so that 
««== lij hc^cd, Clitellum constricted, saddle-shaped, ^xiii- 

xvii (==4J)- Male pores between the lines of a and h on trans¬ 
versely oval papillae which reach from a to near c. Female pore 
unpaired. Spermathecal poi’es midway between a and the middle 
line, two pairs, small, in 7/8 and 8/9. A rectangular rather 
elongated cushion often present ventrally on xix-xx, laterally 
reaching a little beyond h ; a pair of roundish papillae usually on 
13/14, sometimes additional pairs on 14/15 or 14/15 and 15/16, 
ramy a pair on 12/13. All these marks may be absent. 

Septa 6/7-11/12 slightly thickened, the last very little. Gizzard 
in vi. One pair calciferous glands, elongated, with narrow stalk, 
projecting from xvi into the segments in front and behind. Last 
heart in xiii. Testes and funnels free, in x and xi. Two pairs 
grape-like seminal vesicles in ?i and xii. Prostates branched, with 
large lobed glandular portion, extending through several segments ; 
duct long, thin, slightly bent. Spermathecal ampulla consisting 
of ovoid ental and narrower cylindrical ectal portions, the duct 
being rather short and still thinner; diverticulum from junction of 
duct^^and ampulla, short, stoutly club-shaped. No penial set®. 
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Remarks, The copulatory papillae and cushions may be entirely 
absent; their presence and absence in the various situations seem 
to be characteristic for worms from various places, but not so 
coiistautly as to allow us to speak of local races. On the num¬ 
bering of the segments, compare remarks on N, stewarti, 

DistrihUion, Colombo (garden of Museum), Peradeniya, Panad- 
hure, Kaniye near Trincomali, Avissavela 30 miles N.E/^of 
Colombo,—all in Ceylon. 

5. Notoscolex gravelyi StepK 

191(3. Notoscolex gravelyi^ Stephenson, Rec. Ind. Mus. xii, p. 325, 
pi. xxxi, fig. 19; xd. xxxii, fig. 20. 

Length 29 mm.; maximum diameter 1| mm. Segments 110. 
Colour in life white; dirty brown when preserved. Prostomium 
epilobous tongue broad, cut off behind. Dorsal pores apparently 




Fig. 71 .—Notoscolex qraulyi Steph.; 
sperraatneca. 


Fig. Tl.~-^Noto8Colexgravdyi Steph.; penial 
seta; «, slightly magnified, to show the 
general form; A, highly magnified, the 
distal end only. 


from 9/10. Setae widely f)aired; in anterior part of body ah=. 
|aas=|.6(j=cc?, and circumference ; posteriorly and 

are a little greater relatively to aa and ho\ at tlie hinder end 

the lateral setae are no longer paired), abssz^aa, and dd is 
considerably less than | circumference, Clitellum xiv-xvi (=3). 
Male pores in line with 6, on slightly raised transversely oval areas 
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which extend inwards to a. Female pores apparently paired, in a 
whitish groove which in length equals aa and is just in front of 
the setal zone. Spermathecal pores indistinguishable externally, 
two pairs, in 7/8 and 8/9, a little ventral to c. A pair of small 
papilim on xvii, in front of the male pores (artefacts ?). 

A number of septa-~8/9-13/14—slightly strengthened. A 
large barrel-shaped gizzard in vi. No calciferous glands, but the 
cesophagus is bulged in xv and xvi. Intestine begins in xix. 
Fast hearts in'xiii. In most segments from pharynx to prostates 
a large nephridial tuft on each side; behind this mega- and micro- 
nephridia coexist, the former as prominent elongated loops, 
becoming smaller towards the hinder end and dually indistin¬ 
guishable from the micronephridia, which become more numerous 
and prominent towards the hinder end. Testes and funnels free 
in X and xi. Seminal vesicles small, racemose, in xi and xii. 
Prostates small and confined to xviii, compact, slightly lobed 
on the surface; duct relatively long, shining, bent or w'avy, 
directed transversely inwards. Ovisacs in xiv. Spermathecal 
ampulla elongated, narrowing to form the duct without any sharp 
demarcation ; duct half as long and half as wide as a?npulla ; 
diverticulum joins junction of ampulla and duct, and is an ovoid 
sac with stalk as long as itself, sac and stalk being about one-third 
as long as the ampulla (text-fig. 71). Penial setm (text-fig. 72) 
0*9 mm. long, 7 /z thick, the proximal half fairly straight, the distal 
portion undulating; tip pointed, no ornamentation, but the 
terminal portion shows small irregularities of outline. 

Distribution, Kandy, Ceylon. 

6. Notoscolex jacksoni {Bedd,), 

1890. DeodrilusjacJcsonij Beddard, Quart. J. Mic. Sci. xxxi, p. 467, 
pi. xxxiii, figs. 12-14, pi. xxxiiiA. 

1895. Deodrilus jacksoni, Beddard, Monog. p. 479. 

1897. Cryptodrilm Mus. Hamburg, xiv, 

p, 190. 

1900. NotQscolex jacksmtiy Micbaelsen, Tier, x, p. 196. 

^ Length 330-360 mm. and more; diameter 9-13 mm. Segments 
530 and more. Prostomium retractile; segment i traversed by 
longitudinal grooves; secondary annulation in anterior segments 
First dorsal pore in 13/14. Set® ornamented on distal portion 
with a number of minute pointed processes, and truncated at the 
free end; no set® on first five segments; paired, all ventral; 
aa=hc=‘2ah=2cd-, dd^toi circumference. Clitellum swollen’ 
ring-shaped, g xiii-xvii (= 4p. Male pores in a, on longi¬ 
tudinal ridges which extend in cth from the setal zone of xvii to 
that of xix; the ridges appear as a series of papill®, separated by 
the intersegmental furrows. Female pores paired, not far from 
the middle line, in front of the setal zone of xiv. Spermathecal 
pores in 7/8 and 8/9, in ah. One pair of copulatorv cushions, 
often fused midventrally, over 11/12. 
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iSepta 6/7-12/13 thickened. Gizzard in vi. Three pairs 
calciferous glands in xv-xvii, bilobed, a deep transverse fissure 
separating the lobes. Intestine begins in xx. Last hearts in xii. 
Male funnels in xi. Seminal vesicles in xii. Prostates fairly 
compact, not greatly transgressing the limits of xviii; duct fairly 
short, straight. Spermathecal ampulla ovoid, finely ringed; duct 
short and moderately stout; diverticulum small, nodule-like, 
containing about four seminal chambers, opening into the upper 
end of the duct or into ampulla. Penial setae slightly curved, 
ornamented at the distal end with numerous transverse striae. 

llemarhs. Apparently metandric. Neither Beddard nor 
Michaelsen in their descriptions give the relations of the setal 
iIntervals, and Michaelsen is obviously wrong in the ratios he 
gives in the Tierreicli; the only source is Beddard’s figure. 
Beddard found two forms of penial setae, hut Michaelsen obtained 
only one, and considers that the second form described by Beddard 
was different only through losing its sculpture. 

Distribution. Niivvara Eliya and Trincomali, Ceylon (perhaps 
elsewhere in Ceylon, as no ‘further indication than “ Ceylonis 
given by Beddard). 

7. Notoscolex kraepelini {Mich.). 

1903. Trinephrus kneepeluu, Michaelsen, Mt, Mus. rianibur<^ xxi. 
p. 128,.text-fig. 

Length 53 mm.; diameter 2|-3 mm. Segments 216. Colour 
violet-brown. Prostoniium epilobous tongue cut off behind. 
Dorsal pores from 9 10. Setae .larger at the ends of the animal; 
ill general widely paired; dd throughout slightly less than 
I circumference; behind clitellura ah= ^aa=cd, and aa^ljbc; 
further forward the ventral pairs are closer and the lateral pairs 
are wider, so that ab is less than cd. Clitellum ring-shaped, 
xiv-xvi ( = 3), dorsally getting on to xvii (=3|). Male pores just 
outside the line 6, laterally placed within depressions which are 
included within a common spectacle-shaped wall which touches 
17/18 and 18/19. Spermathecal pores two pairs, in 7IS and 8^9, 
in h. Copulatory organs midventral on 12/13 and 20/21, ^as 
spectacle-shaped glandular walls enclosing a pair of transverse 
glandular areas with groove-like depressions; the depressions 
slightly more extensive than the interval ab; the posterior wall 
more extensive than the anterior, reaching to c, the anterior to 
mid\vay between b and e. 

A few septa behind the gizzard somewhat thickened. A. 
barrel-shaped gizzard apparently in v. No calciferous glands. 
Five micronephridia on each side per segment as a rule, in fairly 
regular longitudinal lines; the ventral two, about half as large as 
the others, may be fused, thus giving four all about the same 
size. Two pairs seminal yesicles, in xi and xii, lobed, and the 
lobes again cut up into small globular lobules, the w^hole racemose. 
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Prostates composed of large loosely connected lobes; duct fairl}’’ 
nniscular, slightly curved in an narrow at its beginning, some¬ 
what widened ectally. Spermathecal ampulla ovoid, the bent 
duct separated off by a slight constriction, longer and somewhat 
narrower than the ampulla; diverticulum tubular, longer than 
ampulla and duct together, slightl}*^ swollen at ental end, with 
a short, thin, and bent stalk attaching it to octal end of duct. 
No penial seta>. 

Distribution. Central Ceylon. 

8. Notoscolex oneili (Stejoh,). 

1914. Megascolules oneilli^ Stephenson, Rec. Ind. Mus. viii, p. 377, 
pi. XXvi, tigs, 1, 2. 

1916. Merjascolides oneilli^ Stephenson, Rec. Ind. Mus. xii, p. 314, 

pi. XXX, fig. 8. 

Length 185 mm.; inaximnm diameter G mm. Segments ca. 244. 
Colour a light olive-green. Prostoinium proepilobous. Secondary 
annulation on most of the preclitellar segments. Dorsal pores 
from 10/11. No setae certainly visible on ii, very small and 
difficult to see on all the most anterior segments; rather widely 
paired; na=2aJ anteriorly, =z2\nh beiiind the clitellum, =3a3 
further back; he slightly or ^obviously greater than cd, and 
z=z\^ab\ dd approximately g circumference; setce present on 



Fig, 73 .—Kotoscolex oneili (Steph.); genital area ; c, clitellutn ; 
transverse depression ; 6 » aperture. 

clitellum, but absent ventraliy on xvii and xviii. Clitell urn xiii- 
§xvi (= 3|). Male pores on xvii, between a and ?>, with 
tumid lips, and connected by a transverse groove which continues 
outwards beyond the pores and then turns backwards as far as the 
middle of xviii; a second pah* of longitudinal grooves internal to 
these in the longitudinal part of their course; transverse grooves 
in the space between these latter, and a transverse depression in 
front of the male pores (text-fig. 73). Female pores in the setal 
zone of xiii, near the middle line. Spermathecal pores two pairs, 
in n, in 6/7 and 7/8. 
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Septa 6/7-10/11 thickened, the next two slightly so. A large 


firm cylindrical gizzard in vi. Calciferous glands four ])airs, in 
ix-xii. Intestine begins in xiv. Last heart in xii. Micro- 
nephridia exist alone in the anterior part of the body, a large mass 
on the anterior face of 5/6, and a tuft on and behind a soft white 
pad which lies internal to the prostatic aperture being specially 
notable; in the hinder part of the body, along with inicro- 
nephridia, are ineganephridia, of considerable size, each composed 
of a number of loops, lying on the intestine, to which they are 





Fig. 74 .—Kolosoolex oneili (Steph.); spermatheca ; a, in situ ; 
main portion turned back. 

attached in the neighbourhood of the dorsal vessel. Funnels free 
in X, and somewhat doubtfully present in ix. Seminal vesicles in 
X, attached to the posterior face of 9/10, flattened atid lobed; and 
in xi, attached to the posterior face of 10/11. Prostates much 
lobulated, extending through several segments; duct bent once or 
twice in its course, narrower towards its ectal end. Ovaries and 
funnels in xii. SpermathecsB (text-fig. 74) not distinguishable 
into ampulla and duct, tubular, each bent on itself several times, 
its inner end rather dilated; situated near the middle liiie; a small 
subglobular diverticulum attached qlose to the ectal end. No 
penial setse. 

lienmyks. There is an abnormal shifting forwards of the organs 
in the anterior part of the body by one segment; this occurs in 
the variety also. 

The seminal vesicles in x seem to point to a pair of testes in ix; 
the testes, liowever, could not be identified in the specimen. 
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I have recently made a special re-examination of the single 
specimen, Avith regard to this latter point and to the luinibering of 
the segments. 

Disirihiition, Janakmukh, Abor Country, E. Ilinialayas. 
a. var. monorchis Steph, 

JOlb. Me(fascolides oneilliy var. monorchis, Stephenson, Ilec. Ind. 

Mils, xii, p. 313. 

diameter 5 mtn. Segments 188. 
Colour pale buff. Prostoinium proloboiis. Dorsal pores from 9/10. 
Setae very small; behind the clitellum a«=3-4«6, hc=3ab, 
cd —in front of clitellum aa smaller, ^2 ah or more, be 
greater than aa, equal to or less than 3 ah, cd as before. Clitel- 
lura? Tentral surface of xvii thickened; secondarj'^ furrows in 
trout of and behind the apertures, somewhat as in the typical 
form ; the anterior two-thirds of xviii also thickened. 

Calciferous glands in viii-xii, kidney-shaped. Testes and 
lunnels free in ix. Seminal vesicles in x, xi, and xii, on the 
anterior wall of each segment, those of x of moderate size, the 
others small (of xii wanting on one side). Prostate small, tongue- 
luce (perhaps not fully developed); duct considerably coiled, soft, 
not muscular. Spermathecte are small ovoid sacs, duct scarcely 
separately distinguishable; cylindrical diverticulum from base of 
ampulla, half to two-thirds as long as ampulla. Eor the rest, as 
the type form, 

liemarks. The presence of seminal vesicles in xi (and xii on one 
side) would seem to imply testes in x, in wliich case there would 
scarcely be sufficient reason for keeping this form as a distinct 
variety. It is possible that if the single specimen had been more 
rully mature the second pair of testes and funnels would have 
been identifiable. 

Darjiling to Soom, 7000-5000 ft., E. Hima¬ 
layas. 

9. Notoscolex ponmudiantis Mich. 

]913. Notoscolex ponmudianus, var. typxcv^, IMichaelsen, Mt. Mus. 

Hamburg, xxx, p. 79, text-fig. 1. 

Length ca. 170 ram,; diameter 11-21 mm. Segments ca. 280^ 
Body very slender. Prostoinium? Setm enlarged iu the most 
anterior segments, and also at the hinder end; widely paired^ 
o.h^iaci=:cd ; hc^aa anteriorly, but behind is little more 
than the distance between the setae of a pair; the line d in 
the hinder part of the body is quite irregular, and the Width of 
cd varies, being less or more than be and dd ; dd anteriorly 
= ea. I circumference, but behind inay be much less. Clitellum 


TsOTOSCOLEX. 


215 


ring-sliapecl, | xvii (=4), indented behind. Male pores 
probably about in the line a, on the sides of a midventral longitu¬ 
dinal groove. Female pore single, on the anterior part of xiv. 
Spermathecal pores two pairs, just lateral to a, in 7/8 and 8/9.. 

Septa 6/7-13/14 thickened, 8/9-10/11 especially, decreasingly 
so in front and behind these. A large gizzard in vi. Tso calci- 
terous glands, but cesophagus very vascular, and with lamellar 
structure of its walls in viii-xiv. .Last heart in xiii. Microne- 
phridial. Funnels free in x and xi, those in x vestigial. Seminal 
vesicles in xi and xii, the latter normally developed, racemose, the 
anterior pair apparently vestigial. Prostates lobulated, extending 
through xvii-xxi, cut up by the septa; duct short, passing with 
an S-shaped curve transversely inwards, thicker and slightly shiny 
in its ectal part. Strong muscle strands pass between the inner 
aspect of the longitudinal depression in this region and tlie 
ventrolateral part of the parietes. Spermathecal ampulla pear- 
shaped, bent at its ectal end, the wall showing low folds internally 
in its middle third; duct thin and short, not sharply marked off, 
narrowing to its termination; diverticulum slenderly pear-shaped, 
about one-third as long as ampulla, joining junction of ampulla 
and duct. jSTo penial setae. 

DistriUition, Ponmudi, Travancore, S. India. 

10. Notoscolex scutarius Mich, 

1907. Notoscolex scutarius^ Micliaelsen, Mt. Mus. Hamburg, xxiv, 
j). 153, text-fig. 0. 

1909. JS'otoscolex scutarius^ Michaelsen, Mem. Ind. Mus. i, p. 164, 
pi. xiii, figs. 4, 5. 

1916. Notoscolex scutarius, Michaelsen, Mjoberg’s Austral. Exp. 
p. 51. 

Length 68-90 mm.; maximum diameter 1^-2 mm., middle 
and hinder parts of body scarcely 1 mm. thick. “Segments 120- 
140. Colour yellowish grey. Prostomium proepilobous. First 
dorsal pore in 13/14 (or further forwards ?). Seta) rather small, 
widely paired; iu frout aa : ah : be : cd^l2 : 8 ; 10 : 9; behind 
=5:3: 4: 3; in front cZd=:| circumference, but is less behind. 
Olitellum distinct only on xiv-xvi, indistinctly extending on to 
more or less of xiii (and ? on to anterior part of xvii). Male 
pores in the situation of b of xviii, on a trapeze-shaped midventral 
area with rounded angles, broader in front, its margin raised, its 
centre sunk or flat, taking up the whole of xviii in length and 
laterally extending some distance beyond b (text-fig. 75). Female 
])ores on a median darker area which extends between setje a. 
Spermathecal pores two pairs, in b, in 7/8 and 8/9; the ventral 
walls vii-ix may be swollen and glandular. 

Septa 6/7-11/12 somew'hat thickened, 12/13 very slightly so. 
A relatively large gizzard in v. ISTo calciferous glands. Last 
hearts in xiii. The micronephridia aggregated into tufts on the 
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lateral body-wall in the anterior half of each segment; in the 
clitellar region the tufts are more expanded, and spread over 
nearly the whole ventml and lateral body-wall. One pair of testes 
and funnels in xi. One pair seminal vesicles in xii, broad, grape¬ 
like. Prostates with loosely lobed glandular part, band-like, 
extending through about six segments; duct about half as long as 
glandular part, fairly thin, describing one large loop and one or 



. by iiL'otic acid ; X 15. 

Fig. 75.— JSotosGolex scutanm Mich.; 
region of male apertures. 

two smaller ones. Spermatliecal ampulla pear-shaped ; duct some¬ 
what shorter, thin, not shar[)ly marked off from ampulla; divert!-^ 
culuin club-shaped, slender, about as long as ampulla and duct 
together, with simple chamber, attached to ectal end of duct 
(text-hg. 76). No penial setae. 

■ Bemarks, Metandric, and thus showing a possible relation to 
JV* ponmudiamtSy in which the anterior pairs of testes and funnels 
are vestigial; Michaelsen also compares the male field. The 
nephridial condition is somewhat reminiscent of Woodivardia 
sarasinorimi. 

Distribution. Vilpatti, Palni Hills, S. India. 


11. Notoscolex stewarti 

1914. Notoscolex stewarti, Stephenson, Rec. Iiid. Mus. viii, p. .382, 
pi. XXvi, figs. 6-8. 

Length 85 mm.; maximum diameter 3^ mm. Segments 216 ; 
preclitellar segments, except the first few, triannulate. Colour 
pale olive green, first few segments colourless. Prostoniiiim small, 
prolobous. Eirst dorsal pore in 9/JO or 10/11. Setse behind the 
clitellum on small white transverse ridges; art .(more 

posterierly = ^ rtrt)=^ behind the clitellum; in front of 

clitellum the same, except that ab^iaa; dd very slightly less 
than I circumference. Clilelluin ring-shaped, xiii-xv (= 3), 
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Genital jfiekl (text-iig. 77) thickened, marked b}’ short transverse 
fissures, and by two longitudinal grooves, bent outwards at their 
ends, extending from xvi to xviii, with small tag-like procescses in 
the bends, the grooves being united in front and behind by 
transverse shallow depressions without definite margins. Male 
pores in the longitudinal grooves, at the middle of their lengtii. 
Female poi'es paired, just in front of and internal to set® a of xiii. 
Spermathecai pores small, slit-like, in 6/7 and 7/8, approximately 
in rt. 

Septa 6/7-8/9 considerably thickened, the three following only 
slightly. k. barrel-shaped gizzard in front of 6/7, moderately- 
stoiit. Calciferous glands in x, xi, and xii. Intestine begins in 
xiv. Micronephridial; tufted nephridia at sides of gizzard. LavSt 
heart in xii. Testes and funnels free in ix and x. Two pairs 



Fig. .—Noioscolex siewarii Stepb.; Yig’l^.—Notoscolex slewarfi Steph.; 
genital area; nodular pro- speriuatboca. 

jeotion; t, transverse depressions; 
cJ, male aperture. 

seminal vesicles in x and xi, flattened aiiteroposteriorly, with 
slightly lobulated edges, arching up from below so as nearly to 
meet above the gut. Prostates large, cut into t wo lobes by septum 
17/18, each lobe a compact mass somewhat indented into secondary 
lobes; duct short, with a single U-shaped bend. Ovaries in xii. 
Speniiatheca) (text-fig. 78) in the middle of large nephridial tufts; 
ampulla a pear-shaped sac, narrowing to be attached to the 
body-wall with hardly any duct; diverticulum club-shaped, about 
equal in length to the atnpulla, arising in the substance of the 
body-wall. 

liemarhs. This sj)ecies, like N. stHatns, N, oneili and its variety, 
has the organs of the anterior part of the body one segment 
farther forwards than normal. I have recently re-examined the 
type-specimens, and-find that the setse* begin on segment ii; the 
condition is tiuis not quite the same jus in N, decipiens^ where the 
setaa begin on segment i, and the original first segment is thus 
either retractile, or vestigial, or has fused with the original second 
segment (Michaelsen, in his description of N,decipiens,n,^o\)\j^ the 
theoretical, not the actual, numbering of the segments). 

Distrihiiiimu liotung, Abor Country, E. Himalayas. 
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12. Notoscolex striatus Sieph. 

1914. Notoscolex' striaiusy Stephenson, Kec. Ind. Miis. viii, p, 380, 
pi. XXvi, fig's. 3-6. 

Length 210 inm.; inaximum diameter 5-6 inm. Segments 297; 
iv and v biannulate, the rest trianiuilate. Colour pale yellowish 
or grey, except clitellum wliich is light brown. Piostomium 
small, prolobous, First dorsal pore in 9y'10. Setse relatively 
small, all ventral ; behind clitellum he is 

slightly greater than ccl*^ in front of clitellum the ratios are 
variable, slightly greater than i ?>r=rf?xrl^ thus the 
pairing of the lateral seta? is wide behind and absent in front 
of the clitellum ; dd=:^ circumference. Clitellum xiii~*xv 
(=3). Genital area (text-iig. 79) extends from the seta) of xvi to 
those of xviii, is rectangular, laterally reaching, c on each side, 
depressed in the centre, brown in colour; within the area a pair 



Fig. 79 .—Notoscolex stnatus Steph.; Fig. 80 .—Notoscolex sfriatus Steph.; 
genital area; the shachng shows sperii'.atheca. 

the extent of the brown color¬ 
ation ; n.y small nodular eleva¬ 
tions afc the bend of tbe grooves. 

of longitudinal grooves w'hich bend outwards at their ends; in 
the angles of the bends are four papillae, nodular and wart-like. 
Male pores in the grooves, on xvii in the line of a, I'emale pores 
paired, in front of setic a of xiii (?). Sperraathecal pores minute, 
in 6/7 and 7/8, interf)al to a. 

Septa 6/7-10/11 much thickened. A large barrel-shaped 
giiszard in vi. Calciferoiis glands in ix-xii. Intestine begins in 
xiv. Last heart in xii. Micronephridial. Testes and funnels 
free in ix and x. Seminal vesicles in x, xi, and xii, lobulated and 
flattened anteroposteriorly. Prostates small, lobed; the duct 
forming a U-shaped loop, tbe bend being internal. Ovaries and 
funnels in xii. Spermatheem (text-fig. 80) situated by the side of 
the nerve cord; ampulla a small simple sac, ovoid; the duct not 
sharply marked off, opening ’near the middle line; diverticulum 
arises within the body-wall, tubular, slightly dilated at its free 
end, and as long as or slightly longer than the ampulla. No 
penial seta*. 

llemarhs. Here also a recent examinatioii showed setae on 
segment ii but not on i; compare remarks on tlie last species. 

JDistribiifion. Rotung and Eenging, Abor Country, E. Himalayas. 
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13. Notoscolex tenmalai {Mich.), 

1910. Meffmcolides tenmahd, Michaelsen, Abh. ^"el^ Hamburg, xix, 
p. 55, pi. fig. 3. 

1913. Notoscolex ponmndianus var. nanm, Micliaelsen, Mt. Mus. 
Hamburg,.XXX, p. 83, text-fig. 2. 

1916. Notoscokw tenmalai^ Micliaelsen, Mjoberg’s Austral. Exp. 
p. oO. 

Length ca. 95 mm.; diameter 1-1| mm. Segments ca. 140. 
IJnpigmented, white. Frostomiuin proepiloboiis, almost semi¬ 
circular behind. Setae fairly small, separated ; aa : ab : he : cd : 
dd==:3 : 2:2 : 2; 7 in the anterior part of the body, but dd becomes 
4 towards the hinder end, the other ratios remaining the same; 
dd is thus rather less than ^ circumference in front, but scarcely 
^ behind ; the seta? d are irregularly placed at the hinder* end. 
Olitelhiin ring-shaped, xiv~xvii ( = 4), Male pores scarcely per¬ 
ceptible, between the lines a and 5, each on and near the postero¬ 
lateral border of a large cushion; the cushions have steep margins 
and a fiat surface, ai'e oval with straight and parallel median sides, 
only slightly separated in the middle line, laterally reaching to 5, 
anteriorly pushing forwards the border of the segment (xviii), and 
behind not reaching 18/19. 8permathecal pores two pairs, in 7/8 
and 8/9, in b. 

Septa 6/7-12/13 strengthened, especially the middle ones of 
the series. A large gizzard in vi; the oesophagus seginentally 
swollen in vii-xv, very vascular, villous internally. Intestine 
begins in xvii. Mlcronephridial (no nephridia seen). Testes and 
funnels free in x and xi. Seminal vesicles tu o pairs, compact, 
grape-like, in xi and xii. Prostates extend througli 4 or 5 
segments, constricted at the septa; in each segment several 
lateral canals enter the main central canal, which is continuous 
through the length of the gland; the lateral canals are themselves 
branched ; ducts fairly long, thiii, strongly curved. Spermathecal 
ampulla pear-shaped; duct short and thin ; diverticulum given off 
from the junction of the two, shorter than the ampulla, consisting 
of a sausage-shaped seminal chamber and a thin, curved stalk ; a 
spermatophore usually in the ectal end of the ampulla ; duet and 
lower part of ampulla surrounded by numerous slender glandular 
lobes, each composed of a number of pear-shaped cells. No penial 
setae. 

Distribution. Tenmalai and Bonaccord, Travaucore, S, India. 
a, var. karakulamensis Steph. 

19l(). MepascoUdes tenmahn var. Stephenson, llec. 

lud. Mus. xii, p. 311, pi. xxx, figs. 6, 7. 

Length more than 70 mm.; diameter 1-14 mm. Segments juore 
than 93. Colour grey. Prostomiinn ? Dorsal pores from 4/5 (?). 
In front of clitellum = 2 (=:2^a5 near anterior end), 

2a5, cd^l^ab or less; d(:Z=ca. ^ circumference. Clitellum 
ventrally xiv-^ xvii (=3|), dorsally xiv-xvi (=3). Male pores on 
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a pair of oval elevations, longitiulinally placed with anterior ends 
slightly converging, the posterior ends narrower tlian tlie anterior; 
the elevations extend a little beyond the limit of xviii in front 
and fall slightly short of the limit behind ; their anterior ends are 



Fig. ienyncdai Mich. var. karakularticims ; male genital area. 

within the line of a ; the male pores themselves ma}^ be on the 
inner border of the cushions, in line with a (text-fig. 81). Female 
pore or pores in a circular wliitish patch, smaller than the interval 
aa, just behind groove 13/14. S per math ecal pores in 7/8 and 8/9, 
in h. 

Septa 7/8-10/11 moderately thickened, 6/7 and several behind 
10/11 somewhat thickened. Gizzard of moderate size and rather 
soft, in V ; no calciferous glands. Irdestine begins in xvii. I.ast 
heart in xiii. Tufted nephridia in eacli segment in front of the 
clitellinn ; behind elite!him micronephridiafew and relatively large, 
on body-wall. Testes and funnels free in x and xi. Seminal vesicles 
two pairs, in xi and xii, tliosein xi very small. Prostates long, fiat, 



Fig, S%--yotoscolex teimalai Mich. var. kamMamensis; sperniatheca. 

and Btrap-like, with slightly lobed margins, extending back to xxi, 
much constricted at the septa; microscopically the central duct 
gives olf side branches; duct forms a loop with blind end directed 
inwards and backwards. Spernuithecal ampulla pear-shaped, 
narrowing to form the duct, which is not marked off; diverticulum 
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narroM-, club-shaped, equal to f the 
length of ampulla niul duct together; no spermatophores and 
no glandular appendages (text-fig. 82). No penial setk 

The distinctions from the type-form are the setal 
intervals, the position of the gizzard, and the absence of glandular 
,^j|obes round the spermathecje. ^ 

Distribution. Karakulam, Cochin State, 8. India. 

14. NotoscoleX termiticola Mich. 

mo. Notoseolew termiticola, Michaelsen, Abh. A'er. llambursr xix 
p. 6.S, text-fig. A. *” ’ 

Length 38 min.; diameter 1-li mm. Segments ca. 140 
Non-pigmented, dirty white. Prostomium proepilobous; tongue 
rounded, reaching back halfway through segment i. Set* fairly 
To. pamed, the lateral wider than the ventral,; aa: ah: Ic: cil= 

, ■ dd less than | circumference; ventral set® of the 
anterior end somewhat enlarged. Clitellum xiv-xvii (=4) less 
marked ventrally, indeed interrupted anteriorly, ring-shaped 
behind. Male pores ]ust lateral to the line of b, on the front of 
papill®, each of which curves round the outer end of a transverse 
depression situated in front of the male pore (these depressions 
are not to be contused with the male pores). Female pores 
median to a, on anterior part of xiv. One pair spermathecal 
poles, eye-like, in 8/9, between b and c, but nearer the latter 
Copulatory papill® one pair, small, transversely oval, situated 
anteriorl 3 ' on xix, bearing the set® a ; also a single indistinct 
papilla raidventrally on the anterior part of xviii. 

Septa 8/9-iq/ll relatively strong, those in front and behind 
successively thinner. A large gizzard in vi. No calciferous - 
glands ; the inner surface of the msophagus folded strongly, with 
apparently villous projections in parts. Last heart in xiii. 
Microneiihridml. Testes and funnels free in x and xi. Seminal 
vesicles sma^, lobed, in xj and xii. Prostates compactly racemose. 
plate-hke ; duct fairly thick and muscular, slightly beiit, about as 
long as the diameter of the gland. Spermathecal ampulla ovoid • 
duct muscular, half as long and half as thick as the ampulla '• 
diverticulnm small, club-shaped, a little longer than the duct' 
jmning the lower end of the ampulla. Penial set® ea. 1 mm. lono’’ 
20/( thick proximally, becoming thinner only very gradually' 
curved, the curve becoming more marked distalwards, the 
tip being strongly bent into a hook and fairly sharply pointed- 
the distal fourth ornamented with transverse rows or irregular 
circlets ot closely-set fine spines. 

Remarks. The worms were found in the nest of Termes 
obscunceps; they exude a milky fluid. The species is peculiar in 
having only one pan- of spermathec®, thus being reminiscent of 
some Ceylonese Me^ascohi\ 

DistviJmtion. Peradeiiiya, Ceylon 
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15. Notoscolex trincomaliensis {Mich.). 

1897. Cryptodrilm trinconutUensis, iVIiclia(;lsen,Mt. Mus. Hamburg, 

1900. Notosa)le.v trincomnliensis, Michaelsen, Tier, x, p. 190. 

Leiurth 135 mm.; diameter 2-3 iiim. Segments ca. 210. 
Coloiu^’ Prostomiura and first segment i-etractile or vestigial^ 
Seta) set widely apart; aa==2ab, ah -.€<1=5-.7, be is greater than 
aa: cld very little greater than i circumference, lirst dorsal 
nore at 12/13. Olitellum swollen, nng-sliaped, more feebly de¬ 
veloped ventrally, xiii-xvii (=5). Male pores in immediately 
in front of the hinder copulatory cushions, iemale pore un¬ 
paired (?). Spermathecal pores in a in 7/8 and 8/9. A pair ot 
copulatorv cushions, circular, joined across the niMdle line by a 
lower bridge, reaching e laterally, and extending frorn the setal 
zone of xviii to 19720; a similar smaller cushion on xyii. 

Septa 6/7-12 13 thickened (6/7 and 12; 13 only slightly). 
Gizzard in v or vi; ealciferous glands three pairs, kidnej'^-shaped, 
in xv-xvii. Intestine begins in xix. Last hearts apparently in 
xii. Micronephvidia on each side aggregated into broad tufts 
between b and (I, on superficial examination resembling a niega- 
nephridiiim on each side. Male funnels in x and xi. Racemose 
seminal vesicles in xi and xii. Prostates of the Pheretima-tpe, 
fairly compact, bulging ayiart the septa of xviii; duct vep'fane, 
short, straight. Spermathecal ampulla ovoid; duct one and a halt 
times as long as ampulla, at first thin, but widening towards ectal 
end, strongly bent backwards; no diverticulum. No penial set®. 

Remarks. Described from a single specimen, not well-preserved. 
The nephridial condition is somewhat reminiscent of Woodwarcha 

sarasinorum. i- n i 

Distribution. Plains N. of Dambulla and Tnneomah, Ceylon. 


8. Genus MEGASCOLEX Templeton. 

1896. Megascole.v, Beddard, Monog. p. 370. 

1900. iRefloseoter, Michaelsen, Tier. x,p. 212. 

,1907. Meijascole-v, Michaelsen, Fauna S.W. Austral, p. 16.,. 

1909. Megascole.f + LanipUo, Michaelsen, Mem. Ind. Mus. i,p. 1 4 b. 

1910. Meyascole-v, Jlichaelsen, Mjbberg’s Austral. Lxp. p. 67. 

Seta) at least in the middle and hinder parts of the body, 
numerous (more than eight) in each segment. Spermathecal 
pores usually one to fiive pairs, between segments iv and ix (the 
exceptions are constituted bv the few cases where the pores are 
fused in the middle line, or where they are numerous on each 
side in each segment). One gizzard in v, yi, or vii. Micaoue- 
[ihridial. Prostates with branched system of ducts. 

Distribution (Chart III). Mainly Ceylon and the extreme south 
of the Indian Peninsula—Cochin and Travancore in particular; 
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ol: these localities Ceylon has the greater number of species, and 
is the home of the genus par excellence. Outside these regions 
the genus is hardly found in the Indian region ; one species has 
travelled up the Malabar coast towards Bombay {M, konkanensis)\ 
one, a “ Lanipito,^^ is found at Baroda, another in the E. Hima¬ 
layas, and the common ^^ Lampito'^’ mauritii,, one of* the great 
wanderers, is found all over India. 

Outside India the genus is found in Australia, including 
Tasmania; in the N, Island of New Zealand, and Norfolk 
Island ; ‘‘ Lampito ” mawntii is peregrine all over the coasts and 
islands of the Indian Ocean, over S.W. Asia and the IMalay 
Archipelago. 

The earlier history of the genus will be found fully set forth in 
Beddard’s Monograph. Of later changes, two may be noted here. 
Michaelseii separated Kinberg’s genus Lampito again in 1909, in 
consequence of finding two other worms which agreed with 
L, mauritii \i\ the possession of a peculiar form of iiephridial 
apparatus (micronephridia throughout the body, and megane- 
phridia in addition in all the postclitellar segments); to these 
three species I later added two others. Michaelsen again fused 
the genera in 1916, since he had come to believe that the 
coexistence of mega- and micronephridia had no special 
importance;—the peculiarit}’’ has arisen at various times, and 
is found in a number of genera of Megascoleeinm {Megascolkles,^ 
Notoscolex^ Megascohx, Fliomgaster), With this I agree; there 
are many varieties of nephridial arrangements in the genus 
Megascolex, and I see no reason for the separation of the worms 
possessing one particular form of nephridial apparatus as a 
separate genus; indeed, M. esoherichi var. papillifer has the 
“ Lampito’^-arrangement, while the type-form of the species has 
not. Nor is there anythiiiginthe distribution of the “Lampito” 
forms to suggest a common origin. 

The second change in the content of the genus Megascolex is 
the proposed fusion with it of the genus Notoscolex. This was 
hinted at by Michaelsen in 1913 (70); again, in 1916 (83 a), he 
states that “a fusion of the two large genera Notoscolex and 
Megascolex appears to me unavoidable;” lie does not, liowever, 
carry it out in the nomenclature used in the body of the paper, 
though in the “ List of species discussed ” at the end of the 
paper Notoscolex and Megascolex (s.s.) appear as subgenera of 
Megascolex (s.l.). With this extension, however, I do not agree 
{cf. Introduction to genus Notoscolex)-^ the genus as here com¬ 
prehended therefore includes Lampito but excludes Notoscolex. 

The origin of the genus is, according to Michaelsen^s earlier 
view, to be souglit in Notoscolex ; in 1907, however (123), he 
thought it more likely that it was derived from Perionycliella (i. e., 
the less specialized forms of Ferionyx)^ and was still doubtful, or 
inclined to suspect a double origin, in 1909 (54). But the 
difficulty of separating ](legascolex and Notoscolex has led him, as 
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we have seen, actually to merge the two genera, and to regard 
them as successive steps in the evolution ot* the main line of the 
Megascolecinm. 

i have myself argued (95) that, while the majority of species of 
Mei/nscohcc are descended from Notoscolex (thougli at different 
times and places), a number have their origin in species of 
PeHonyXy and still others probabl.y in Spenceriella, For tlie 
details of the argument, and for the question of polyphyly in 
general, i‘efereuce must be made to the original paper. 

On the other side, Meyasoolex has given rise to Pheretima. 
Indeed, the separation of these two genera is scarcely defined 
with absolute clearness; the only thoroughgoing distinction 
api)ears to be the position of the gizzard,—in vii or in front in 
MegascoUx, in viii or behind in Pheretima, Other points help to 
characterize the genera, though they are not constant characters 
of either; thus Megascolex often has penial setoe, and very rarely 
has testis sacs or intestinal coeca, while Pheretima has the contrary 
characters. 

As to the position of the gizzard, it is in segment vii in several 
Indian species of Megascolex ; in one (hijoveatus) it is actually in 
the hinder part of vii, bulging back the septum. It is easy to see 
liow the transfer of the gizzard to segment viii might take place ; 
all students of this family must have noticed how sometimes the 
septum behind the gizzard adheres to the organ, especially when 
the septum is thin ; and it has then to be peeled off the gizzard in 
order to demonstrate the true relations. Sometimes it is impossible 
to peel it off completely,—the septum is attached round tlie middle 
of the gizzard ; a slight further degree of adherence of the cone- 
shaped septum to the surface of the gizzard will now cause the 
transfer of that organ to the segment behind. The shifting of 
the gizzard backwards is thus a gradual, not a sudden, change. 

Key to the Indian species of Megascolex. 


1. Spernmthecnl pores one pair in 7/8 . 2. 

,, ,, one pair in 8/1) . 8. • 

„ „ two pairs in (3/7 and 7/8, ^4, 

„ two pairs in 7/8 and 8/9. 2J. 

„ ,, three pairs in 6/7, 7/8, 

and 8/9 .... 

Spermathecal pores, median, unpaired in 7/8 

and 8/9 ... M. leucocychis, 

Spennathecal pores, several or numerous 
on each side in 7/8 and 8/9. M. poly theca. 

2. Spermatheca with free diverticulum .... M. sarasinorum. 
Spermatheca without free 'diverticulum, 

with numerous seminal chambers in wall 

of duct .... M. midtispinns. rf 

8 . Funnels and te.ste.s free . 4. 

Funnels and testes enclosed in testis sacs.. 6. 

4. Highest number of setae per segment not 

more than 60 . 5. 

Highest number of setee more than 100 .. M. t?nper(ttriv. 
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5. SemiTial vesicles in ix and xii , no web be¬ 

tween terminal prongs of penial setse.... M, jnmiritii. 

Seminal vesicles in xii only; a web between 
terminal prongs of penial setae M. trilohatus, 

6. Testis sac in x only.... M. escherichi. 

Testis sacs in x and xi ... 7. 

7* Spermathecal pores in c. 3/. hrachycyclus. 

Spermatliecal pores in ^. M, camimter, 

8. Penial setae absent .. 9. 

Penial setm present... ]4. 

9. Spermathecal diverticulum without secon¬ 

dary diverticulum. 10. 

Spermathecal diverticulum with secondary’ 
diverticulum. 3/. acanihodrihides, 

10. Seminal vesicles in ix and xii .. M\ Jiendersoni, 

Seminal vesicles in xi and xii . 11. 

11. Number of setm in front of clitellum 12, 

behind 16... 12. 

Number of setae in front of clitellum 20- 
22, behind 24-28 . 13. 

12. Male ajrea (xviii and parts of neighbouring 

segments) thickened; xii not specially 

characterized... M. quintus. 

No specially modified, male area; a large 
flat papilla on xii. M, hempi. 

13. Transversely elongated paired papillae on 

17/18 and on xix . M. 2 nittipolemis, 

A thickened male field, on which are a pair 
of circular depressions anteriorly on xviii, 
and a pair of large flat papillae on 18/19., M, hortonensis* 

14. Accessory prostate glands present. 15. 

No accessory prostate glands. 17. 

15. Accessory prostate glands two pairs, one 

in front and one behind the mam gland.. M. cingnlatus. 
Accessory prostate glands one pair, in 
front of the main gland . 16. 

16. Apertures of accessory prostates on anterior 

part of xviii . M. ceylonicus. 

Apertures in groove 17/18 .. M. spectaUlis, 

17. No copiilatory papillae apart from the male 

aperture..*.. 18. 

Copulaiory papillae present. 19. 

18. Spermathecal diverticulum with two secon¬ 

dary diverticula. M. ^lureliyensis, 

Spermathecal diverticulum without secon¬ 
dary diverticula . M, zyf/ochcetus. 

19. Female pore on XV. M^varianswnv. insolUiis. 

Female pore on xiv.... 20. 

20. Penial setae with two longitudinal rows of 

coarse blunt teeth. M. pharetratus. 

Penial setae with small scattered triangular 
teeth .• .. * * variam \hi\ simqde.r. 


Penial setae absent. 30. 

22. Seminal vesicles in ix and xii . 29. 

Seminal vesicles in xi and xii . 23. 

Seminal vesicles in xii and xiii. M. sinyhalmsis, 

Q 
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23, Penial setsB long, over 6 mm. 

Penial setae less than 3 mm. in length .... 

24. Setae a much enlarged, a larger than b, b 

than Cj intersetal intervals decrease out¬ 
wards from midventral line. 

Set® and setal intervals not decreasing 
outwards hy regular stages. 

26. Gizzard in vii . . . 

Gizzard in v or vi or both. 

26. Setse in anterior part of body fewer than 

20 per segment.. 

Setae in anterior part of body more than 
60 per segment . 

27. Setae in anterior part of body about 16 per 

segment. ’ . 

Setfe in anterior part of body 8 per segment, 
in two pairs on each side. 

28. Glandular part of prostate long and band¬ 

like . 

Glandular part of prostate racemose,deeply 
incised .. .*•••. . 

29. A single spermathecal diverticulum. 

Two spermathecal divertioula . 

30. Metandric. 

Holandric.. 

31. Only micronephridia present.. 

Mega- and, micronephridia coexisting- 

32. Copulatory organs as a pair of glandular 

cushions on 17/18.... 

Copulatory organ as a single cushion on 
the anterior part of xix . 

33. Large calciferous glands in xiv and xv . . 

No set-off calciferous glands. 

34. Seminal vesicles in ix and xii. 

Seminal vesicles in xi and xii. 

Seminal vesicles in xii only . 

36. Testes and funnels free ... 

Testes and funnels enclosed in testis sacs .. 

36. Setse in anterior part of body 24 or 

fewer. 

Setse in anterior part of body 30 or 
more. 

37. Setse about 24 in anterior segments. 

Setse 12-16 in most anterior segments.... 

38. Last heart in xiv. 

Last heart in xiii. .. 

39. Body extremely long in proportion to its 

width; anterior end truncated . 

Body has more usual proportions. 

40. Male area limited by a tral:^^ver8ely ellip¬ 

tical wall . 

Male area not so limited. 

41. Spermathecal pores outside ; diverticulum 

longer than duct plus ampulla . 

Spermathecal pores in a or almost so; 
diverticulum shorter than duct plus am¬ 
pulla . 




M, longheta, 
24. 


M, schmardoi. 

26. 

M, hifoveatus, 

26. 

27. 

28, 

M, varians f. iyptca, 
M. wilkyi. 

M. funis. 

M. templetonianus, 
M.filiciseta. 

M. curyensis, 

31. 

33. 

M. lorenzi. 

32. 

M, vilpattdensis. 

M. sylvicola. 

M. adami. 

34. 

35. 

36. 

M. cceruleits. 

M. pumilio. 

M. ratus. 

37. 

38. 

M. mnephrus. 

M. Iravamorensis. 
M, hmmlaianus. 

39. 

M, kmkanemis. 

40. 

41. 

42. 

M. triimndranus. 


M. cochinetms. 
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42. Purely niicronephridial, or with tufted 

uephvidia in addition . 48. 

Mixed mega- and micronephvidia present . M. duhius. 

43. Spermathecal diverticulum as long as duct 

and ampulla together .. M, msigais. 

Spermathecal diverticulum two-thirds as 
long as duct.. M. pheretiina, 

44. Testes sacs present. M. sextus. 

. Testes and funnels free . M. horai. 

Perichceia viridis Schmarda (Neue wirbell. Thiere, i, pt. 2, p. 13, 
text-fig., pi, xviii, fig. 161), found in the woods of S. Ceylon, near 
Belligamme, is, according to Eeddard (23), indeterminable on 
account of its immaturity, but is a “ Perichsota,” f. e., Phtretima, 
According to Michaelsen (33) the number of segments (209) is 
too many for a “ Perichaeta,’’ but will do for a Megascolex ; in the 
Tierreich it is put down as perhaps belonging to Megascolex, 

Perlchceta {Pleiirochceta ?) gracilis A. G. Bourne (P. Z. S. 1886, 
p. 666) is, according to Michaelsen in the Tierreich, a Megascolex; 
but he does not include it in his Indian lists (54, 58). A single 
specimen was found at Naduvatam in the Nilgiris; iengbli 4u0, 
diameter ca. 2*5 mm., segments 332;^setal rings widely broken 
dorsally and ventrally; clitellurn xiv~xviii (=5); female pores 
paired ; spermathecal pores two pairs, in 7/8 and 8/9 ; gizzard in 
vii (or?vi); ‘'two pairs of groups of small nephridia^’ opening 
posteriorly on vii and viii (these Michaelsen considers as glands, 
or possibly spermathecal diverticula); no penial setae. The bodily 
proportions of this worm are reminiscent of Megascolex konkanensis; 
but the extent of the cUtellum is different in the two, and nothing 
corresponding to the glands, or nephridia, of segments vii and viii 
has been noted in the latter species. 

A number of small groups of closely related species can be 
recognized. Thus M.hortonemis.^ kewpi^ patiipolensis, and quhitus 
are much alike; in common they have the small number of setae, 
absence of pigment (colour not stated iov pattlpolensis\ gizzard in 
vi, seminal vesicles in xi and xii, no penial set£e, speririathecal 
pores in 8/9 in or near 6, and tlm characters of the sperniathecae; 
in size they form a series, from quintus (37 mm. long) to 
Jiordonensis (72 mm.)^—all are comparatively small worms. The 
setal characters form a series corresponding to that arranged for 
size; in the two smallest the sette are 12 per segment in the 
anterior part; in the two largest they are 20 anteriorly, and up 
to 24 (or 24-28 in horPmensis, the largest of all) behind; in 
three of the species it is noted that certain of the ventral setas in 
the anterior part of the body are enlarged. M, kempt shows the 
simplest condition of the male field, and something like a series 
can be, constructed here also, leading up to hortonetisis. Every 
one of the four species is unfortunately known only from a single 
specimen ; at present the differences in the setae and genital areas 
seem sufficient to warrant their being kept separate, but when 
other specimens come to hand it is possible that this conclusion 
will have to be revised. All are Ceylonese forms. 

q2 
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Anotlier group seems to be comprised of M, cingtdatiis, 
ceylonicus^ spectahilis, mireliyensls^ and zygocha^ins ; these are also 
all Ceylonese forms. 

M. funis and AL templetoniamis are remarhably alike; and I 
should have felt inclined to unite them, but for the fact that 
Michaelsen had examples of both under his eyes while writing his 
paper on the Earthworm Eiiiina of Ceylon (33), and yet does not 
hint at any such procedure. 

i¥. eunephviis and M. travcincorensis are closely related, and are 
distinguisfmble mainly by the configuration of the male field ; the 
supposed peculiarity of tlie nephridia of 31, eunephrus is, I think, 
of only slight importance. The only other points which can be 
mentioned are a slight difference iii the numbers of the seise, and 
perhaps a difference in the length of the sperniathecal diverticulum, 
neither of much moiijent. These are S. Indian forms. 

Another group is constituted by 31, cochhiensis^ insigniSy 
kavalaiamtSy konkanensisy and trivandranus. Of these, Icavalaian/us 
and insignis go together, and cochinensis and trivandranus form 
another subgroup. It is possible that IcavaJaianus is identical 
with, or a variety of insignis. When one or only a very limited 
number of specimens are available, it is difficult to know w'hat to 
do, since there is no indication of the extent of variability. These 
five forms are a South Indian group. 

Of the species previously grouped together as LampiiOy 
31, mauritii and 31, tHlohatus are connected, and so also are 
31. vilpaitiensis and sylvicola ; there is no very close relation 
between these two couples, and ilf. duhius stands apart from boflu 

A. word may be added on the relation of the Australian species 
of the genus to those of India—more especially to those of Ceylon. 
Tlie Australian species are simpler, at a lower level of evolution, 
and more uniform; the Ceylonese species are often further 
advanced, and in many cases approach Fheretima, Of simpler 
forms among the Ceylonese species 31, funis and varians may be 
mentioned, while of the more advanced forms, which approach 
FhereiimOy midtispiniiSy sarasinoruniy and especially IracJiycyclus 
are examples. It might be allowable, according to Michaelsen, to 
split up the genus into difiPerent groups ; but as yet the necessary 
data for doing tliis are lacking, 

1. Megascolex acanthodriloides 3licli, 

1897. Megascolex acanthodriloidesy Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 235, pi. figs. 9, 10. 

1900. 3Iegascolex acanthodriloides^ Michaelsen, Tier, x, p. 228. 

Length 210-260 mm.; diameter8-9 mm. Segments 143-149, 
no secondary annuJation. Pro atom in m epilobous jj. Dorsal 
pores present. Setal rings with irregular dorsal and ventral 
breaks; aa^l^-2ahy zz^^-Ayz'y set® set wider apart near the 
dorsal break; numbers 44/v, 56/x, 54/xix, 48/xxvi. Clitelluni 
ring-shaped, including |xiv~xvii (=3|), excavated posteriorly and 
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ventrally, the posterior border being bowed forward there. Male 
pores on small papillje, i circumference apart, about in line 
with the eleventh seta ; no setae between the male pores. Female 
S/Q®® Sperniathecal pores one pair, laterally placed in 

8/9, about 111 hue with the seventeenth seta. Tivo pairs of 
copulate,j papillm, one in front of and one behind the male pores, 
soinewhat medial to these, at the anterior and posterior borders 

connected by curved 

longitudinal walls winch pass outside the male pores. One median 

Serna P“P’'J* on its hinder part, 

ntltif thickened, the anterior ones less than the 

xih “‘f f" '"*1 XV. Last hearts in 

Fro«tPfi« ’ *^‘’**® those in xiii rudiinentary. 

1 restates very large with broadly baiid-like glandular part ca. 
15 mm. long, extending back to xxvii; duct ca. 10 mm. long, 
muscular, an lost straight, situated longitudinallv, connected with 

of \nmAT' ^"r‘ glands,resembling the prostates 

if - oine Acauthodrilines, each a flattened cylinder bent on itself, 
ending in front of and behind the prostates, in situations 
anllnnio^ the external papilla. Spermathecal ampulla 
nmn onf ? medium length, narrow, half as long as 

ampulla, set ofl from the ampulla; diverticulum thickly pear- 
shaped, with single chamber, arising from middle of duct, bearing 
n 1“^® '‘u diverticulum with numerous small 

ste rltf '® “®®®r®‘’-'' diverticulum of about the same 

Size as the first. INTo penial seise. 

DistvibuUoTit Peradeniya, Ceylon* 


2. Megascolex adaini MlcJi. 

191Q. MeguiooUx aihmi Michaelseii, Abb. Ver. Hamburg-, xiv, 
p. 04, pL hgs. 14, 15. O’ f 

Iveiigth 320 mm.; diameter 3-4 mm. Segments ca. 290. 
Keddish flesh-colour, unpigmented. Body very slender; anterior 
segments inultiannular, Prostomium ? First dorsal pore in 7/8 
Set® very small, especially in the middle and binder parts of the 
body; m fairly regular pairs, but the width of the pairs variable • 
lines a and 6 fairly regular throughout the body; iu the most 
anterior segments 10 setae; then 12, in three pairs on eacli side 
the ventral pair the most regular; at the hinder end 14 or 16- 
median dorsal interval iu the anterior part of the bodv very large’ 
Llitellum? Male pores on sma« roundish papilla) in the setai 

b?rAr'!;i n ‘‘part. Female pore or pores 

indicated by a small glandular area in the setai zone. Siierma- 
thecal pores two pairs, in 7/8 and 8/9, ca. ^of the circumference 
apart, blight elevations on the four or five segments iu front of 
the male pores (xni or xiv to xvii), single in each segment, trans¬ 
versely oval, not quite median (possibly due to faulty preservation) 



230 


MEGASCOLECID.^, 


Septa 6/7-l]/12 fairly strongly thickened, the next two 
successively thinner. A large gizzard in v. Two pairs of very 
large calcit'erous glands in xiv and xv, those of the same side 
apparently fused, opening by a common opening into the 
(Bsopliagus in the hinder part of xiv. Typhlosole fairly thick, 
angular. Funnels free (?) in x and xi. Seminal vesicles, if 
present, small and inconspicuous. Prostates rather small, 
irregularly disc-like, much incised; duct about as long as the 
glandular" part is wide, straight, moderately and equally thick, 
except that it is rather thinner at both ends, with muscular 
shimmer. Spermathecal ampulla an elongated cylinder, rounded 
enlally, often with a wart-like outgrowth at one side; duct little 
narrower than ampulla, short; diverticulum from ectal end of 
ampulla, regularly cylindrical in shape, half as thick and quite 
half as long as ampulla. 

Distvihution, Bulutota, above Katnapura, Adam’s Peak, 
Ceylon. 

3. Megascolex bifoveatus Stei^h. 

1913, Megascolex bifoveatus^ Stephenson, Spol. Zeyl. viii, p. 266, 
pi. ii, tig. 9, . ^ 

1915. Megascolex bfoveatus, Stephenson, Mera, Ind. Mus. vi, p. 80, 

I^ength 48-80 mm.; maximum diameter 2-3 mm. Segments 
100-126. Colour grey, with purple or pink tinge on dorsal 
surface anteriorly; mid-dorsal line purple; clitellum browner. 
Prostoinium epilobous tongue cut off behind. Dorsal pores 
from 4/5 or 5/6. Setss arrapged in fairly regular longitudinal 
rows; dorsal interval irregular, may be as much as 2yz anteriorly; 
ventrally the break may diminish backwards, from 2ah in front to 
being absent behind; number of setss in anterior part of body 
from 34 to 42, the smaller numbers towards the front end. 
Clitellum xiv~xvi=3. Male pores in c or c?, ca. | of the 
circumference apart. Spermathecal pores two pairs, in 7/8 and 
8/9, in line with e. Genital marks a pair of oval pits in 19/20, 
their centre slightly internal to the line of the male pores. 

Septum 12/13 and apparently a variable number in front of and 
behind this are slightly to moderately thickened. Gizzard rather 
small, short and cylindrical, in the binder part of vii, bulging back 
septum 7/8. No calciferous glands. Intestine begins in xv. 
Last heart in xiii. Micronephridia few or absent on body-wall in 
front of clitellum, otherwise present throughout; at some point 
behind clitellum larger nephridia appear, each consisting of a 
wavy or twisted tube, or of a number of coils, but of no great size; 
at first these are one on each side per segment, but towards the 
hinder end they are two or three on each side, some being attached 
to the anterior septum ; these larger nephridia do not seem to be 
, different in kind from micronephridia, Male funnels free m x 
'and xi. Seminal vesicles in xi and xii, large and grape-hke 
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lobulated prostates occupy segments xviii~xx; duct straight 
and stout. Sperinathecas with rounded ampulla; duct fairly thick 
and short; diverticulum small, of an elougated ovoid shape, 
arising from the duct, a quarter as long as the ampulla. Penial 





Fig. 83. —Megascolex bifoveatiis Steph.; distal end of penial seta, 

setae (text-fig. 83) 0*75 mm, long, 15/i thick, almost straight except 
at the distal end which is curved into the quadrant of a circle; 
proximal to the curve are four circles of finely sculptured dots, at 
some distance from each other along the shaft. 

Emnarks. The posterior position of the gizzard, and the 
nephridial condition are interesting; the meganephridia seem not 
to have completely broken up into micronephridia. 

The genital markings may not be depressed, but are still 
recognizable by their darker colour ; the pits may be in 18/19. 
Distribution, Pattipola and Horton Plains, Ceylon. 

4. Megascolex brachycyclus (Schmarda). 

1861. Ferichceta hrachycycla^ Schmarda, Neue wirbell. Thiere, i, 
pt. ii, p. 14. 

1892. Megascolex brachycyclus^ Beddard, Ann. Mag. N. H. (6) ix, 

p. 126. 

1895. Megascolex hrachycycluSf Beddard, Monog. p. 382. 

1897. Megascolex brachycyclus^ Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 239, text-figs. 2^ 29. 

1900. Megascolex hrachycyelns, Michaelsen, Tier, x, p. 227. 

1910. Megascolex brachycyclusj Michaelsen, Abh. Ver. Hamburg, 
xix, p. 68. 

Length 80 mra.; diameter 3 mm. Segments ca. 213. Colour 
dorsally in middle and hinder parts of body light reddish-brown. 
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for the rest an equable grey, Prostomium? Segments in 
anterior part of body triannular. Dorsal pores from 5/6. 
Setal rings almost closed; aa regularly =:l|~2a5, zz about the 
same but irregular; numbers 48/x, 47/xxvi. Clitellum ? Male 
pores small, in setal zone, ca. of the circumference apart, in 
line with c, surrounded by a dark common area which is some¬ 
what narrower in the middle line and laterally ends in a point 
about in line with e. Pemale pores paired, just in front of setm 
a. Spermathecal pores three pairs, in 6/7-8/9, in line with c, 
each surrounded by a transverse area, dark in colour, which 
extends from a to e, Copiilatory areas two pairs, in 17/18 and 
18/19, transversely extended and dark in colour, resembling the 
male area. 

Intestine begins in xv ; no typblosole in anterior part. Testis 
sacs, unpaired, in x and xi. Seminal vesicles four pairs, in ix- 
xii, the anterior two pairs connected with the anterior, the 
posterior two pairs with the posterior testis sac. Prostates with 
small loosely racemose glandular part; duct narrow. Sperma¬ 
thecal ampulla sac-like; duct sharply marked oft, fairly thick, 
about as long as ampulla, half as thick in its ental part, but its 
ectal half much thinner; diverticulum given off from junction of 
thicker and thinner parts of duct, club-shaped, about half as long 
as duft. Penial setce D3mra. long, 25^ in maximum thickness, 
slightly bowed, and very slightly thinner towards the free end; 
tip sharply bent and then bent back again; the sides and 
concavity of the main curve at the tip ornamented with several 
groups of slender teeth. 

RemarTcs, The presence of testis sacs and the relations of the 
seminal vesicles relate this form to Fheretima, The septa in the 
anterior part of the body were much softened, and the position 
of the^ gizzard, which would have been diagnostic, was not 
determinable; the absence of intestinal caeca, the paired female 
pores, and the presence of penial setae, point to Megascole.v, 
Nephridia were not recognizable; the species is therefore pre¬ 
sumably niicronephridial. The prostates were perhaps not fully 
developed. 

The species is to be placed near M. escJierichi ; it also recalls 
M, iris and M, margaritaceus from the Philippines. Michaelsen 
thinks it possible that it may have to be separated as a distinct 
genus. 

Distribution. Eatnapura, at the foot of Adames Peak, Ceylon. 

5. Megascolex caeruleus R. Ter^jgleton. 

1844. Megascolex cmi'uleus^ Templeton, P. Z. S. 1844, p. 89. 

1882. Pleurochtsta moseleyi, Beddard, Tr. Roy. Soc. Edin. xxx, 
p. 481, pis. 25-27. ' 

1890. Ferichaia cc&i'vlea, Benham, Quart. J. Mic. Sci. xxxi, p 235. 

1891. Megascolex eoeruhus^ Bourne, Quart. J. Mic. Sci. xxxii, 

p. 49, pis. vi-ix. 

1895. Megascolex-cceruleus (part.), Beddard, Monog. p. 386. 
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1897. Megascolex cceruleiiHy Micbaelsen, Mt. Mus. Hamburg, xiv, 
p.214. 

1900. Megascolex ccBruleif’S^ Micbaelsen, Tier, x, p. 232. 

Length 250-1000 mm. ; diameter 20-37 mm. Segments 250- 
290. Colour bluish green. Prostomium prolohous, broad and 
blunt. Dorsal pores from 6/7. Setge closer set and larger 
ventrally ; aa=3-4a5, c2=r3-42/2:; numbers 36/v, 140 behind 
clitellum. Clitellum ring-shaped in front, saddle-shaped behind ; 
^xiii-xxi (=8^). Male pores in line Avith ca. of the 
circumference apart, on the edges of a median depression (in 
preserved specimens). Eemale pores paired. Spermathecal pores 
two pairs, in 7/8 and 8/9, in line with i. Two pairs of gland 
pores in 17/18 and 18/19, in line with the male pores or the 
hinder pair somewhat internal to the male pores. 

Septa 8/9-12/13 thickened, all strongly except the first. 
Gizzard in v. No calciferous glands; msophagus swollen in 
x-xv, with ridges and rugse on inner surface of Avail. Well 
marked paired dorsal pouches on the anterior part of the 
intestine; typhlosole a simple ridge. Last heart in xiii; the 
dorsal vessel bifurcates and reunites several times in the anterior 
segments. Testes and funnels two pairs, free, in x and xi. One 
pair of racemose seminal vesicles in xii. Prostates small, with 
fairly smooth glandular part; duct very short, muscular. Acces¬ 
sory glands in connection with the pores in 17/18 and 18/19, 
small, solid, embedded in the body-Avall, not seen in dissection. 
Spermathecal ampulla pear-shaped; diverticulum very small, 
embedded in the Avail of the duct. No penial setae. 

Eemarlcs, Bourne describes a series of kidney-shaped glands on 
and opening into the intestine in segments cxii to cxxxiii, 22 
pairs ; Beddard found 15 pairs in Ixxxvito ci. They do not seem 
to be lymph-glands; their acini are composed of columnar 
epithelium. 

Bourne also gives an exhaustive account of the circulatory 
system. 

Beddard could detect no segmental organs; the Avorm is there¬ 
fore presumably raicronephridial. He found the pores of the 
accessory glands on segments xvii and xix. 

Distribution, Kandy, Peradeniya, Nuwara Eliya, all in Ceylon, 

6. Megascolex campester Stejph, 

1916. Megascolex campester, Stephenson, Mem. Ind. Mus. vi,p. 78, 

. pi. viii, tigs. 17, 18. 

Length 60-74 mm.; maximum diameter 4 mm. Segments 139, 
Colour k dark slate, slightly lighter ventrally and at anterior end. 
Prostomium epiloboiis tongue cut o:ff behind. Dorsal 

pores from 5/6. Setal rings on whitish lines; dorsally a small 
break {zz=:2yz), ventrally "closed or nearly so; intersetal dis¬ 
tances rather greater dorsally than elsewhere, smallest laterally ; 
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numbers 46/v, ca. 50/ix, 48/xiii, 50/xix, and about 47 in the 
middle of the body. Clitelluin xiii-xvii (=5), purple in colour, 
otherwise indisiingnishable, Male pores small, each in a whitish 
depressed area, the two areas united across the middle line by a 
tract of lighter colour than the regions in front and behind; a 
sligiit groove in front of and behind each pore ; pores in line with 
f or ^ or of circumference apart. Spermathecal pores 
inconspicuous, three pairs, in line with g in 6/7~8/9. A. pair of 
small oval flat whitish genital papilla) in 18/19, internal and 
posterior to the male pores. 

No septa notably thickened. Gizzard large, firm, barrel-shaped, 
in vii. (Esophageal swellings in x-xiii or xi-xiii, not set off, but 
with striated appearance, and transverse lamellse internally. 



J^\g,S4:.—MegascolexcampesterSiQ]^h,; apermatheca; the appendages 
on the upper swollen part ot the duct are micronepbridia. 

Intestine begins in xiv. Last heart in xiii. Micronepbridia 
very numerous and minute, on inner surface of wiiole body-wall 
and on dorsal wall of pharynx and buccal cavity ; longer nephridia 
from XX backwards, irregularly distributed at first, then usually 




Fig. 85.—Megaseolex campeiier Steph.; distal end of a penial seta; a represents 
the tip as seen under the miorosoope, X ca. 400; b represents what 
would probably be seen if the end could be rotated through a right angle. 

two or three on each side in each segment; the.se larger nepli- 
ridia are more conspicuous towards the hinder end, each consists 
of a few loops or a coil of a few turns, and has no connection 
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with a septum. Testes and funnels in x and xi, in sacs which 
communicate across the middle line. Seminal vesicles four pairs, 
the anterior two pairs communicating with the anterior testis 
sac, the others with the posterior; those in ix attached to the 
posterior, the others to the anterior wall of their segments ; all 
with lobulated edges. Prostates flattened, lobed, occupying xviii- 
xix or XX ; duct stout, almost straight, shining and of equal 
diameter throughout. Spermathecal ampulla roughly pear-shaped, 
the broader end joining the duct; duct separated from ampulla 
by a constriction, swollen below the constriction, as long as the 
ampulla, and as broad as the ampulla above, narrowing below ; a 
small diverticulum from side of duct, stalked, swollen at its free 
end where a few chambers can be indistinctly seen ; a number of 
micronephridia invest the broad part of the duct (text-fig. 84). 
Penial setm (text-%. 86) 1-7 mm. long, 20 /.* thick at middle of 
shaft, almost straight, with slight curve distally; tip flattened, 
ending in two points with an incisure between them; about 
half a dozen irregular rings of fine sculpturings near the free end, 
not resolvable into spines under the oil immersion. 

BemarJcs. This species appears to be related to M, brachycychis. 

Distribution, Horton Plains, Ceylon. 

7. Megascolex ceylonicus {Bedd,), 

1886, Berichoita ceylonica, Beddard, Ann. Mag. N. H. (6) xvii, 

• ^ p. 89, pi. ii, figs. 1-3. 

1895. Megascolex ceyhnictis^ Beddard, ]\Ionog. p. 385. 

1900. Megascolex ceylonicus, Michaelsen, Tier, x, p. 228. 

Length 225 mm.; diameter 10 mm. Black dorsally, dark grey 
ventrally, except over clitellum, where it is black also. Setal 
rings closed dorsally, a very slight ventral gap; number in 
posterior part of body 51. Clitellum ring-shaped, xiv-xvi and a 
part of xvii (= more than 3). Male pores ca. ^ of circumference 
apart. A pair of gland pores on xviii in front of the male 
pores and rather more lateral. Spermathecal pores one pair, 
widely separated, in 8/9. 

Last heart in xiii. Prostates with lobular glandular part 
extending through several segments; duct narrow, long, some¬ 
what curved. The accessory glands opening on xviii are narrow 
and tubular. Sperraathecse with a small pear-shaped diverticulum. 
Penial setae generally slightly bowed, more strongly so at the 
distal end, tip rather blunt; distal fourth of shaft with a number 
of minutely and irregularly denticulate ridges, towards the 
extreme tip broken up so as to become a series of chevron-sbaped 
ridges with the angle turned towards the tip (i, e,, triangular 
sculptuiSngs). 

BemarTcs. The species was described from a singly badly pre¬ 
served specimen. The position of the gizzard is not recorded. 

Distribution. Ceylon. 
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8. Megascolex cingulatus {Schnavda). 

186L Perich/eia dngulata, Schmarda, Neue wirbell. Thiere, vol. i, 
pt. ii, p. 14, pi. xviii, fig. 162, text-fig. . 

1892. Megascolex cingulatus, Beddard, Ann, Mag. N. 11. (o; ix, 
p. 122, pi. vii, figs. 9~13. 

189.5. Megascolex cingulatus, Beddard, Moiiog*. p. 382. 

1897. Megascolex cingulatus, Michaelsen, Mt. Mus. Hamburg, xiv, 
p. 229, pi. figs. 7, 8. 

1900. Megascolex cingulatus, Michaelsen, Tier, x, p. 229. 

1910. Megascolex cingulatus, Michaelsen, Abh. Ver. Hamburg, 



Length 220mm. or less; diameter 3-6 mm. Segments 15/. 
Colour bluish to reddish violet in life. Prostoinium epilobous 
tongue cut oft* behind. First dorsal pore in 5/6. Setul 
rings almost closed, aa~zz^lh-2ah \ numbers 31/v, 38/x, 
33/xiii, 48/xix, 40/xxy. Clitellum xiii-xvii (= 5); ring-shaped, 
but interrupted ventrally in the hinder half of xvii. Male pores 
in setal zone about ^ of circumference apart, each surrounded 
by a prominent lip ; no setae intervening. Female pores paired, 
in front of setae a of xiv. Spermatliecal pores one pair, in 8/9, 
4 of circumference apart. Two pairs of pits with slightly 
elevated margins in 17/18 and 18/19, rather wider apart than the 

male pores. , ^ _ 

Septum 6/7 very thin; 7/8-11/12 or 13/14 thickened. 
Gizzard in vi or vii or both. Intestine begins in xiv or xv. 
Last heart in xiii. Funnels tw^o pairs, in testis sacs, in x and xi. 
Seminal vesicles two or three pairs. Prostates with long, broadly 



Fiff. 86.— Megascolex cingulatus (Schmardu); speiuiiatlieca; whole organ, 
the dotted lines showing course of duct beliind ampulla; h, diverticulum 
only, from another organ, showing a rather different condition ot the 
secondary diverticula, rather more highly magnified. 

band-shaped, loosely lobed glandular part, extending back to 
segment xxv or xxx; duct long, muscular, o rfcf 

accessory glands, opening in the pits in 17/18 and lo/lJ. 
Spermatliecal ampulla somewhat pyramidal or irregular; duct 
begins from the apex of the pyramid, passes at first under the 
ampulla, where it is narrow; then emerging from under the 
ampulla dilates and becomes much stouter; diverticulum given 
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off from ecfcal portion of duct, club-shaped; one or two secon¬ 
dary diverticula from near base of primary diverticulum, small, 
stalked, each with one or more grape-like seminal chambers 
(text-fig. 86). Penial seta3 1*7 mm. long, with sharp tip, bowed 
shaft, and thick (75 /x) proximal end ; ornamentation of numerous 
denticulated transverse lines on the concave side of the tip. 

Remarhs. I found calciferous glands in segments x-xiii; these 
are not mentioned by other authors, and were probably oesopha¬ 
geal swellings only, not distinctly marked off. 

The seminal vesicle| are variously stated to be two pairs in 
xii and xiii, racemose, dr three pairs in x, xi, and xii not racemose, 

Michaelsen found the concave side of the tip to be sharp, like 
a knife; I did not see any indication of this in my specimen. 

Ihstrihutioyi, E. of Badnlla, Avissavela, Kandy, and probably 
Peradeniya, all in Ceylon. 

9. Megascolex cochinensis Ste-;^h, 

1915. Megascolex cochmensiSf Stephenson, Mem. Ind. Mus. vi, p. 96, 
pi. ix, figs, ^52,33. ^ ^ n y 

Length 175-220 mm.; diameter 4 mm. Segments 224. Colour 
grey, non-pigmented. Prostomium epiloboiis ^ to tongue cut 
off behind. Dorsal pores from 5/6. Setm closer set ventrally; 
aa^2ah in front of and Zah behind clitellum, zz^2yz\ numbers 
41/v, 54/ix, 57/xii, 48/xix, 36-38 in middle of body. Clitellum 
xiv-jxvii (= 3|), Male pores as oblique wavy slits, the 
posterior ends of which approach each other, each on a white 
oval elevation, also oblique, which touclies or almost touches its 



Fig. ^Megascolex cochinensis Stopb.; male genital area; 
clit.j clitellum; x, its posterior border. 

fellow in the middle line; the area surrounding the papillm 
depressed, and the whole surrounded by an oval wall; centres 
of male pores ca. ^ circumference apart; the whole area in 
longitudinal extent takes up nearly the length of segment xviii 
(text-fig. 87). Female pore apparently single. Spermathecal 
pores in 7/8 and 8/9, in line with a. 











238 


MEGASCOLECID.!!: 


Septa 6/7-11/12 moderately thickened, the following two 
slightly so. Gizzard large and barrel-shaped, in v. (Esophagus 
swollen and vascular in xii-xiv. Intestine begins in xix. Last 
heart in xiii. In front of clitellum nephridia only as tufts by the 
side of CESophagus ; behind clitellum they form a band (but not a 
single line) in the anterior half of each segment. Testes and 



Eig. 88 .—Megascokx cochinensis Steph.; spermatlieca. 

funnels free in x and xi. Seminal vesicles, moderately large, 
racemose, in xi and xii. Prostates limited to xviii, each a mass 
of small rounded lobules; duct passing stxaight inwards, wider at 
its termination. Spermathecal ampulla ovoid; duct as long as 
ampulla and less than half as wide; diverticulum arising from 
ectalendof duct, club-shaped, reaching about to middle of ampulla 
(text-fig. 88). No penial setae. 

Jiemarl's. I found a second pair of ovaries in one specimen. 

Distribution, Porest tranuA'ay, Cochin State. 

a. var. phaseolus (Steph.). 

1915. Megascolex phaseolus, Stephenson, Mem. Ind. Mas. vi, 
p. 93, pi. ix, figs. 28, 29. 

Length 180 mm. ; maximum diameter 3 mm. Segments 270. 
Colour grey, with a bluish tinge in parts, clitellum orange. Setae 
closer set ventrally ; dorsal break decreases backwards from ^yz 
to ventral break = 2«6 in front of clitellum, Aah in middle of 
body, 3a6 towards binder end; in front of clitellum setae on 
dorsal and lateral surfaces arranged in pairs, in the middle of 
body the intersetal intervals are very irregular; numbers 34/v, 
35/ix, 36/xii, 38/xix, and 26-28 in middle of body. Clitellum 
xiv-xvii (=4). Male genital field (text-fig. 89) marked by-a 
kidney-shaped elevation, transversely placed on xviii, the concavity 
backwards; the elevation surrounded by a groove, and this again 
by an elliptical ridge which is cleft behind in the middle line. 
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Male pores as fine grooves, oblique in position, beginning in front 

and ending behind near the 
middle line on the elliptical raised ring. In some, a small circular 
papilla anteriorly on xix, bordering the groove. 



c//t 
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Fig. S9.—Megascolex cochinensis Sfceph. var. pha^seolm; male genital area; 

bean-like elevation on xviii; w., the ring-like wall, cleft behind ; 
p., papilla on xix; clit.^ olitellnm. 

liemarks. I have re-examined the original specimens. The 
smaller number of setas, and the configuration of the male field, 
are the distinguishing marks. Michaelsen (70) considers that the 
state of contraction or relaxation has much to do with the 
appeaiance of the male area, and when the worms are otherwise 
similar makes one a variety of the other; thus the several 
varieties of Megctscolex travancorensis are distinguished by little 
more than the male fields. 

Distribution, Parainbikulam, Cochin State. 

10. Megascolex curgensis Mich. 

1921. Megascolex curgensis^ Michaelsen, Mt. Mus. Hamburg, 
xxxviii, p. 64, text-figs. 8 a, h, c. 

Length 125-130 mm.; maximum diameter 4*5 mm. Segments 
ca. 115. Colour yellowish white. Prostomium epiJobous ca. i • 
a middorsal longitudinal furrow passes back from the prostoujium’ 
to groove 1/2. Dorsal pores from 5/6. Setae enlarged at ends of 
body; dorsal break irregular; aa==:2ab, zz = 2-^dyz; numbers 
24/v, 33/x, 34/xix, 36/xxvi, 28/xc. Clitellum ring-shaped, ixiii- 
|xviii ( = 5). Male pores inconspicuous, in the setal zone of 
xviii, j\j- of the circumference apart. Female pores incon¬ 
spicuous, ? paired. Spermathecal pores two pairs in 7/8 and 8/0 
^ of the circumference apjirt. No other genital marks. ’ 

Septa 7/8-12/13 thickened, the middle ones of the series fairly 
strongly. Gizzard in vi. No calciferous glands. No typhlosole 
Last h^art in xiii. Micronephridial tufts united to form bush 3 ^ 
rosettes in the anterior part of the body; behind this are arranged 
in the form of a fan. Testes and funnels free in x and xi, the 
testes apparently on the posterior wall of the segment. Seminal 
vesicles in ix and xii, racemose. Prostates take up about three 
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segments, their border slightly indented; duct one-fifth as long as 
glandular part, small, cylindrical, muscular. Spermathecse with 
irregularly spindle-shaped ampulla; duct not sharply marked off, 
short, thin, almost entirely embedded in the body-wall; diverticula 
two, one above the other, considerably shorter than the ampulla, 
opening into ental end of duct by a very short common stalk, 
each broad at the base and narrowing to its apex which is bent or 
spirally coiled. Penial setae thin and delicate, 2-7 mtn. long, 26^ 
thick in the middle, bowed; tip somewhat flattened at right 
angles to plane of curvature, spoon-shaped, ending in three or 
four irregular teeth; the hollow of the spoon furnished with 
small teefli, arranged in part in transverse rows. 

liemarhs. The nephridial condition apparently resembles that in 
M, Jiliciseta. 

Distribution, Madapur and Somavarpatria, Coorg. 

11. Megascolex dubius {Steph.), 

1916. Lampito duUusy Stephenson, Rec. Ind. Mus. xii, p. 31o, 
pi. xxxi, fig. 9. 

Length 106 mm. (originally more, hinder end regenerated); 
diameter 6 mm. Segments 134 (or more originally). Colour 
slate-blue, slightly lighter on ventral surface. Prostomium 
epiioboLis tongue almost closed behind, sides converging at an 
obtuse angle. Dorsal pores from 6/7. Setae set more closely, 
aucl smaller, ventrally than dorsally; no ventral break, dorsal 
break= 22 / 5 ;, irregular or sometimes absent; numbers^ 01/v, 88/ix, 
ca. 81/xix, S2/xxvi. Ciitellum? Midventral portion of xviii 
pale in colour. Male pores small and slit-like, close to midventral 
line, in a small tranvsverse groove just behind the setal zone ; the 
line’of the setje is on the sloping anterior wall of the groove, a 
few setae missing in the neighbourhood of the pores. Female 
pore probably in a slight transverse depression midventrally on 
xiv, a little in front of the setal zone. Spermathecal pores close 
together, though slightly wider apart than the male pores, in i fS 

5/6-7/8 slightly strengthened, 8/9 moderately, 9/10- 
15/16 considerably; thereafter the thickening gradually diminishes. 
Gizzard large and firm, in v and vi, (Esophagus laterally bulged 
in x-xiv, and villous internally. Intestine begins in xix; 
typhlosole in middle of body low, with transverse folds. Last 
heart in xiii. In the most anterior segments nephridia as a tuft 
witb a single stalk; behind xiii one loop of the tuft, longer than 
tlie rest, stretches outwards o'n the body-vvall: from x onwards a 
number of small micronephridia make their appearance, scattered 
further out on the body-wall; in the middle of the body a 
transverse line of micronephridia on each side, and a megane- 
‘ phridinm (text-fig. 90) with about six funnels, and two loops • 
which stretch outwards on the body-wall, one shorter, stout and 
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conspicuous, the other extremdy fine and reaching nearly to the 
middorsal^ line. Testes and funnels free in x and xi. Seminal 
vesicles single in xi and xii, large in xi, small in xii. Prostate 


/ 


/ 



Fig. 00.— Mecjamolex duhius Steph.; a uieganephridiura from the middle of the 
body, to show the general relations of the parts, the funnels, the stout 
and slender loops; a, stout loop; 6, slender loop ; funnels. 

very small, consisting of a number of finger-like processes, almost 
sessile on tlie body-wall, and without visible duct. Spermathecte 
not visible internally. No penial set^e. 

Bemarlcs, The single specimen was possibly immature. The 
condition of the nephridiais interesting; the meganephridia seem 
to be here caught in the act of dividing up. The species is 
probably to be derived from a Perionyx^ its origin being indepen¬ 
dent of that of other species of the genus (c/. Stephenson, 95). 

Distribution, Kurseong, E. Himalayas. 

12. Megascolex escherichi Mich, 

1910. Meyascolex <?sc/emc^e,^Michael8en, Abh. Ver. Hamburg, xix, 
p. 66, text-fig. li. 

Length 43-45 rnm.; maximum diameter 3 mm. Segments 
104-119. Colour dorsally a dark brown-violet, laterally lighter, 
ventrally yellowish-white. Prostomium epilobous ca. |; tongue 
open behind. First dorsal pore in 5/6. Setae small, ventrally 
much closer set than dorsally ; the rings broken ventrally to a 
very slight extent and irregularly, dorsally more distinctly 
interrupted but the interval again small; runnbers 40/v, 36/x, 
38/xix, 40/xxv. Clitellurn xiv-xvii (= 4). Male ])ores close 
together on a common transversely oval papilla which takes up 
the whole length of xviii. Female pores paired. SpermathecaJ 
pores fused in the middle line or almost so, in 6/7-8/9, contained 
almost wholly in the space between the lines a. 

Septa 8/9-12/13 very little thickeii'ed, 10/11 and 11/12 most 
distinctly so. Gizzard large, in vii. (Esophagus widened in viii- 
xiii(?), with folded and vascular wall, but no set-off calciferous 
glands. No iiiteshnal c^ca. No typblo8t)le. One pair testes and 
funnels in x, enclosed in an unpaired testis sac, transversely placed, 
narrowed in the mid-ventral line; a large lateral prolongation on 
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each side (=?seininal vesicle of x), and from this an extension into 
ix ( = seminal vesicle of ix); these latter (in ix) are split iipinto a 
number of indistinctly separated pear-shaped chambers. Prostetes 
irregularly disc-shaped; duct fairly thick, muscular, straight, 
shorter than the diameter of the gland. Spermathecse with 
egg-shaped ampulla; duct fairly abruptly set off, somewhat longer 
than and about half as thick as ampulla. Diverticulum arises 
nearectal end of duct, about as long,when straightened, as duct; 
the ectal half is a stalk, the ental is somewhat dilated and its 
cavity often constricted near the ental end. The duct may 
contain a cylindrical spermatophore-like mass of spermatozoa. 
Penial setie almost straight, ca. 0*65 mm. long and ca. 20^ thick 
proximally, nob much thinner towards distal end; distal eud 
narrowed just above the tip, rather flattened and chisel-like 
between the narrowing and the end, the truncated end being 
slightly hollowed out (like M. mauriiii, but in a much feebler 
degree); this terminal portion is beset with about five irregular 
rings of long and slender spines. 

EemarJcs. In life the worm moves with a strong, almost 
springing action. 

The species has affinities with M. hracJnfcychis, though there are 
many very distinct differences. It stands alone in the genus in 
being proandric (though M.Jielderi and M, frosti are inetandric) ; 
cthe possession of a testis sac is shared with a few Australian and 
Ceylonese species. These peculiarities show that this species is 
approximating to Pheretima ; the posterior position of the gizzard 
(in vii) is also a step in the snme direction; this last feature is 
only found in Ceylonese and Indian species (in the Australian 
M. coUimis it occupies parts of vi and vii). 

Distribution. Hidana, near Peradeuiya, Ceylon. 

a. \ar. papillifer Steph. 

1915. Megascolex escherichij var. papillifer^ Stephenson, Mem. Ind. 

Mus. vi, p. 77, pi. viii, fig. 16. 

Length 55 mm.; diameter 3 mm. Segments 121. ColouV much 
as in the type form. Prostomium epilobous tongue either 
cut off behind or not; segment i divided ventrally by a longitudinal 
cleft. Setal rings broken dorsally and ventrally; yz, 

r/.rt=4 ah I numbers 36-44. The oval raised area or papilla on 
which the male pores are situated (text-fig. 91) may be marked by 
one or more of the following grooves :—a transverse near its 
anterior border, a similar groove near its posterior border, and 
a longitudinal in the middle line. The spermathecal apertures 
are not; fused in the middle line, though close to it. Genital 
papillse present or not; one, in 19/20, or more rarely two, in 
19/20 and 20/21, small and transversely oval, never qQite in the 
middle line, always somewhat to either the right or left side. 

Gizzard partly in vi; the septum (6/7) is attached round its 
anterior part, behind the anterior third. Mieronephridia through- 
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oi^t the body; in addition, nephridial tufts by the side of the 
alimentary canal in v-ix; and a large nephridium on each side in 
each se^ent from xvii backwards, wavy or coiled tubes, in 
maximum lengtli equal to half iiie diameter of the intestine, 



Fig. ^\,^Mega8colesjc esoherichi Mich. var. papillifer] male genital area. 

smaller towards the hinder end, and may be absent here from one 
or both sides of a segment. The sperniathecal diverticuliim may 
be cylindrical, and not stalked ; or it may be attached separately 
to tiie body-wall. Penial set® narrower at the truncated distal 
end than in the type form ; spines, in 6-7 rings, do not stand off 
so much from the shaft as in the type form. 

Distribution. Horton Plains, Ceylon. 

13. Megascolex eunephrus Cogn. 

1911. Megascolex eunephms, Cognetti, Ann. Mag. N. H. (8) vii, 
p. 498, pi. xiii, figs. 6~7. 

Length more than 85 mm. (hinder end wanting ); maximum 
diameter (anteclitellial) 3 mm. Segments 195. Colour a uniforin 
lilac-grey. Prostomiuni proepilobous. JMo secondary aimulation. 
First dorsal pore in 8/9. Nephridiopores in 3/4-8/9 in line with 
set® e. Set® nearly constant in number, ca. 24; ventral break 
regular but not large,=2^6, dorsal break a little larger. Clitellum 
ring-shaped, xiy-xvii (= 4). Yentrally on xviii a few large 
papill®, which, joining together, form a triangular figure enclosing 
a depression, one angle of the triangle pointing forwards and 
I'eaching 17/18; male pores near the lateral angles, in line with b. 
Spermathecal pores in 6 in 7/8 and 8/9. 

Septa 6/7-8/9 moderately thickened. Gizzard in v. Intestine 
begins in xxi. Ho calciferoiis glands. Last heart in xiii. 
Hephridia in iii-ix as conspicuous tu^ts, with thin-walled ribbon- 
like duct, which increases in length from the first to the seventh 
pair, and passes through the body-wall at the extreme anterior 
margin of the segment; from x onwards the nephridia are diffuse 
and small, but in xiv and xv a pair of the larger nephridia are 
present in addition. Testes and funnels free in x and xi. Sperm 
vesicles grape-like, in xi and xii. Prostates with glandular part 
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much lobed, in xvii-xx; duct curved with convexity forwards. 
Spermathecse with club-shaped main pouch ; diverticulum finger- 
shaped, opening into octal end-of duct, in length one-third of 
main pouch (ampulla plus duct). No penial setae. 

Remarks, I do not think the “ meganephridia ” are here 
anything else than the usual tufted nephridia of the anterior 
segments, though they seem to extend further back than usual. 
The author notes that nephridia like the larger ones of the present 
species liavo been found by Beiiham in M, laingii (113), where 
they probably perform the office of peptonephridia. On pepto- 
nephridia see Oognetti (117) and Bald (90). 

This species comes very close to M. travancorensis and its 
varieties; the spermatheeal diverticulum is much smalleiv 
according to the figure. 

Distribution, Coorloon, Travancore, S. India. 

14. Megascolex filiciseta Steph, 

1916. Mefiascolex Jiliauetay Stephenson, Mem. Ind. IMus, vi, p. 94,. 


pi. ix, figs, 80, 31. 


Length 63-70 mm.; diameter 2-3 mm. Segments 118. 
Colour dorsally bluish grey behind; purplish in front; ventrally a. 



Vig,9%'-'Megascolex filiciseta Steph.; penial seta, lateral view of distal end,, 
showing a relatively small number of pinna-like spines; X ca. 600. 

slaty grey ; a fine dark midllorsal stripfe. Prostomium epilobous 
tongue closed behind, and marked by a median groove. First 
dor.-al pore in 5/6. Setal rings broken dorsally, zz^2yz, or 
- a little more or less ; ventrally the ring closed anteriorly as far as 
xi, but thereafter soon becomes moderately widely interrupted, so 
that aa=2^ab; seta a as a rule smaller than tlie rest, and 
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rather less than he ; numbers 33/v, 41/ix, 37/xii, 42/xix, and 36 or 
38 in middle of body. Clitelluin xiv-xvi (?). Male pores incon¬ 
spicuous, on very small papillsB, between lines a and h, 
thecal pores minute, close to the middle line, in 7/8 and 

Septa 8/9-11/12 moderately thickened, 7/8 and 12/13-lo/14 
slightly so. Gi/zard barrel-shaped, in vi. Intestine begins in xv. 
No calciferous glands. Nephridia as bushy tufts, one on eac i 
side per segment, attached by a narrow base or by a common 
stem ; towards the posterior end one loop gains increased promin¬ 
ence, but no ])art is attached to the septum. Testes and funne s 
free in x and xi. Seminal vesicles small, lobed and flattened, m 



Fiff. Jiliciseta Steph.; distal end of a penial seta still in its 

sheath, with nuraerous spines, about 10 on each side : X oa. 500. 

ix and xii. Prostates small, flattened, and confined to xviii, with 
lobed margins; duct not visible as a separate structure. Sperma- 
thecce close by side of nerve-cord; ampulla ovoid; a separate duct 
not distinguishable; diverticulum half as long as main pouch, 
arises along with the latter from a common base. Penial set® 
1-3 mm. long, 22 thick, shaft bent in a bow, tapering towards 
distal, end, tip slightly recurved ; on each side of distal end a row 
of straight stout teeth arranged like the pinii® of a fern, the 
longer teeth 20 ft long and 5-6 ft broad, the number of teeth on 
each side 8-16. 

Remarlcs, The prostates and spermathec® were perhaps not 
fully developed. The nephridial condition resembles that in 
Woodxvardia lutstata. Strictly speaking, it is meganephridial 
throughout, each tufted nephridium being developmentally a 
branched meganephridium {cf, remarks in introduction to the 
genus Woodivardia). The condition in the anterior segments of 
3/. eunephrii^s is here continued throughout the body. 

Distribution. Parambikulam, Cochin State, S. India. 

15. Megascolex funis Midi. 

1897. Megascolex fimisj Michaels^n, Mt. Mus. Hamburg, xiv, 
p. 210, text-figs. 1, 2. 

1900. Megascolex funis, Mijchaelseii, Tier, x, p. 228. 

1009. Megascolex funis, Micbaelsen, Mem. Ind. Mus. i, p. lob, 
pi. xiii, fig. 24. 

Length 255 mm. and probably more ; diameter 3-5 mm. Seg¬ 
ments 386, triannular in anterior part of body. Colour an in¬ 
definite bluish grey ( ? due to mode of conservation). Prostomium 
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small, retractile. First dorsal pore in 12/13. Set® in general 
very small, a a little larger than the rest, especially in the anterior 
part of the body; ventral interval in front of clitellum —^ab, 
behind clitellum’ =12 aft (set® a and 6 closer together behind 
clitellum than in front); dorsal interval ^6—byz\ nunibers 56/iii, 
63/v, 65/x, 61/xiii, 75/xxvi. Clitellum not distinguished. Male 
pores on small prominent papillae, apparently close behind the 
setal zone, ca. I of circumference apart; lateral to each pore are 
two papillae, one in front of the other, forming with the papilla of 
the male pore a triangular area; in addition there may be one pair 
of papillae ventrally situated on the anterior part of xix, almost 
contiguous in the middle line. Spermathecal pores two pairs, in 
7/8 and 8/9, about ^ of circumference apart, between the lines of 

d and e, ^i • 

Septum 5/6 very thin, 6/7-13/14 thickened. Gizzard m y. 
Intestine begins in xvii. No calciferous glands. Last hearts in 
xiii. Etiiinels (and probably testes) free, two pau’s. Seminal 
vesicles two pairs, in xi and xii. Prostates with long band-like 
glandular part, much cut up; duct thin, straight. Spermatbecae 
with narrow tongue-like ampulla, without distinct duct; club- 
shaped diverticulum arising from ectal end,, three-fourths as long 
as main pouch, dilated ental portion consists of a large number of 
small pear-shaped seminal chambers opening into a central channel. 
Penial set® 2 mm. long, 50 /x in maximum thickness, with slightly 
bowed and bluntly double-pointed distal end (the points not sepa¬ 
rately visible as a rule, since in the usual position they coNer 
each other) ornamented with numerous finely toothed transverse 
ridges. 

Bemarks. Not improbably to be united with If. temyletonianus. 

Distribution* Kandy, Ceylon (perhaps Peradeniya also). 

16. Megascolex bendersoni Mich* 

1907. Megascolex hendersom^ Michaelsen,Mt. Mus. Hamburg, xxiv, 


p. 162, text-tig. 10. 


1909. Megascolex hendersontj Michaelsen, Mem. Ind. Mus. i, p. 184, 
pi. xiii, figs. 22, 28, text-fig. 16. 


Length 140-230 mm.; maximum diameter 6-8 mm. Segments 
110-152. Colour dorsally bluish grey anteriorly, passing into n 
brownish or reddish grey behind ; ventrally yellowish grey. 
stomium tanylobous, tongue rather broad, its sides converging back- 
w^ards. Segments of anterior part of body triannular. Dorsal pores 
from 5/6. Sette fairly large, somewdiat larger on anterior part of 
body than elsewhere, ornamented with irregular toothed transverse 
ridges ; ventral break regular, =1^-2 aZ); dorsal break irreginar, 
= 1 — 2 ^ 2 ; numbers 28/v, 33/viii, 38/xii, 36/xx, 40/xxvi. Cli- 
tellum saddle-shaped, xiii-xix (=7), less distinct on xiii and xix ; ^ 
darker in colour than rest of surface, not well-marked otherwise, 
segments biaiinulate, setse present on hinder annulus. Male 
ca. ^ of circumference apart, on small pajpill® m line wuth 6, 
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behind the setal zone. Spermathecal pores one pair, in 8/9, ca. | 
of circumference apart, between the lines h and c. Copulatory 
papill® (text-fig. 93 a) three pairs, small and transversely ovaU 
situated between the lines h and c, at the hinder borders of xvii,. 
xviii, and xix, or in the grooves; the first pair smaller than the 
others, the middle pair united to the porophores ; the ventral 
parts of xvii and xx swollen, glandular, and somewhat overhanging 
the region between them ; the lateral ends of these thickenings 
connected by a pair of longitudinal walls which run outside the 
papilla ; the male area between the walls somewhat depressed. 




Xl^l 

xm 

xvm 

XLK 

XX. 


Fig. 93 a.—Mcgascokx hendei'soni Mich.; 
male genital field; X 5. • 


Fig. 936.— MegascolexhmdersmilAich. 
spermatheoa made transparent by 
acetic acid ; X 8. 


Septa 7/8-13/14 (or ? 14/16) thickened, especially 10/11 and 
11/12 ; the rest gradually thinner. Gizzard very large, in front of 
6/7. Oesophagus swollen in xii, xiii, and xiv; in xiv the swellings, 
tliough not definitely set oif from the oesophagus, resemble calci- 
1‘erous glands ; the wall of the swellings in all the segments has 
the lamellated structure of calciferous glands. Intestine begins in 
xvi; no distinct typhlosole. Last hearts in xiii. Funnels free (?) 
in X and xi. Vesieulm seminales two pairs, loosely racemose, in ix 
and xii, the hinder pair the larger. Prostates confined to xviii, 
glandular part irregularly disc-shaped or broadly tongue-shaped, 
much incised ; duct rather thick and short, straight, muscular, 
hardly as long as the glandular part. Egg-sacs (?) in xiv. Sper- 
luathecse with oblong sac-like ampulla ; duct abruptly set off, one- 
third as long and one-third as thick as ampulla; diverticulum 
indistinctly stalked, with 3-5 oval or rounded seminal chambers, 
hanging down and pressed against duct, half ns long as duct and 
much thinner (text-fig, 93 6). No penial setm. 

Distribution. Tiger Shola, net^^r Kodaikanal, Palni Hills, 
S. India. 

17. Megascolex horai Steph. 

1922. Megascolex^'horaif Stephenson, Rec. Ind. Miis. xxiv, p. 482. 

Length 110 mm.; diameter 2*5 mm. Segments 188. Colour 
yellowish grey. Prostomium slightly epilobous (?). Dorsal pores 
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from 10/11. Set£Bin fairly regular longitudinal lines ; aa=3~4 ah 
in front of male pores, in middle and hinder parts of 

body; zz:==:2-6 yz anteriorly, =1|-1| 2/2 behind genital region; 
numbers 26/v, 27/ix, 32/xii, ‘32/xix, and 28 in middle of body. JNo 
clitelliim or genital markings present. Male pores on xvii, on 
papillae, about of circumference apart, in line with 6. Sper- 
inathecal pores in 6/7 and 7/8, in or just internal to the line 
•I of circumference apart. 1 ^r/u 

' Septa 7/8-13/14 very slightly strengthened ; 6/7 and 7/» 

attached to body-wall ventrally behind normal position. Gizzard 
in vi, hrm and barrel-shaped. ‘ Calciferous glands in x, xi, and xii, 
stalked. Last heart in xii. Micronephridia in a single transverse 
row in each segment. Testes and funnels free in ix and x. 
Seminal vesicles in xi only. Prostates deepl}^ bifid on the outei 
border; duct bent round sharply at its ectal end. Ovaries in xii. 
Spermathecse as small sacs sessile on body-wall, no separate duct, 
a single diverticulum, narrow and tubular, about as long as 
ampulla, from junction of sac with body-wall. No penial seta'. 

Remarhs. This species is closely related to an Assamese group 
of species of Notoscoleoc {N. oneilliy stewarU^ and striatus), nnd as 
doubtless arisen from some species of this group, independently 0 
the great majority of species of Meyascolex, The organs m the 
anterior part of the body are one segment further forwards than 


usual. 


Distribution, Cherrapunji, Assam. 

18. Megascolex hortoiiensis Steph, 

1915. Megascolex hortonemis, Stephenson, Mem. Ind. Mus. vn 
p, 83, pi. viii, figs. 19, 20. 

Length 72 mm.; maximum diameter 3 mm. Segments 141. Colour 
light grey throughout. Prostoinium prolobous. Dorsal pores trorn 
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4it hinder end; arranged in fairly regular lines, especially a, 5, and c, 
but not in pairs; ah —2^ be ^ numbers 20/iv and v, 22/vii, 22/xii, 
behind clitellimi 24, in hinder part of body 28. Clitellurn xiv~xvi 
(=3), smooth, delimited by a constriction at each end. . Male area 
{text-fig. 94) an almost rectangular thickened patch, taking up 
ventral surface of xvii, xviii, and ^xix; on this are a pair of conical 
pointed penis-like projections near the lateral border of xviii, 
^ of circumference apart; a pair of circular depressions on the 
•anterior part of xviii, internal to and rather in front of the penes 
and c(-)nnecte.d together by a transverse fissure; and a pair of flat 
oval areas at the postero-lateral corners of the patch, well 
delimited but not much raised. No 8 eta 3 on the male area. Female 
pore single. Sperniathecal pores one pair in 8/9, ca. of circum¬ 
ference apart. A thickened area on viii, comprising nearly all 
the ventral surface of this segment, extending slightly on to ix; 
this area includes a pair of darker oval patches in the posterior 
half of viii, the outer border of each in line with the sperma- 
thecal pore. 

^ Septa 6/7—ld/14 slightly thickened. Gizzard subspherical, in vi. 
No calciferous glands. Intestine begins in xix. Last heart in 
xiii. Funnels in x and xi. Seminal vesicles in xi and xii, lobu- 
lated, meeting their fellows dorsally. Prostates of moderate size, 
flattened, and compact, occupying xviii and xvii; duct moderately 
^Jtout, muscular, almost straight, and of same diameter throughout. 



Fig. ^b.—Megascolcx hortonensis Steph.; spernmthecu. 

Spermathec 80 (text-fig, 95) w’ith elongated ovoid ampulla; duct 
flhort and relatively wide, a third to a quarter as wide as ampulla; 
diverticulum finger-like, about as wide as duct, two-fifths as long 
as main pouch, arising near octal end of duct. No penial setse. 

RemarJes, Closely related to M. Icempi and quintiis. The chiel 
•diflfereiice from both is the larger number of setse; the male field 
is not at all unlike th^t of qiiintus; while the absence of calci- 
ferous glands is more like kempi ; the genital area of segment viii 
is not represented in either kempi or quintus. 

Distribution, Horton Plains, Ceylon. 
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19. MegascoleJc imperatrix (A, G, Bourne), 

1894. Mahhentis imperatrix^ Bourne, Quart. J. Mic. Sci. xxxvi,. 
p. 12, pi. ii, pi. iv, fig. 33, pi. v, tigs. 34-41. 

1900. Megascolex imperatrix^ Michaelsen, Tier, x, p. 233. 

Length 650 mm.; diameter 11mm. Segments 200. Colour 
dark brown, Prostomium epilobous, encroaches very slightly on 
peristomium. Pirst dorsal pore in 5/6. Setal rings almost 
closed; numbers 52/ii, 80/v, ll0/ix.‘ Clitelluin not delinitel}^' 
limited, xiv to part of xx (=6^^); setae present. Male pores 
small and close together; in the preserved specimens, though not 
in the living, on an oval midventral papilla. Female pores paired. 
Spermathecal pores very small, three pairs, in 6/7, 7/8, and 8/9» 
very close together. Two pairs of pores of accessory glands, on 
the hinder part of xvii and in groove 19/20, about in line with/. 

Gizzard in vii. No calcareous glands; oesophagus dilated 
segmentally in xi-xiv. Dorsal vessel double in vii and onwards 
for some distance. Two pairs of testes and funnels, free in x and . 
xi. Seminal vesicles in ix and xii. Prostates with large rounded 
glandular portion. Spermathecm sausage-shaped, duct short; 
small diverticulum embedded in body-wall; first pair of sperma- 
thecie smaller tlian second, second smaller than third. No penial 
setae. 

Bourne used this species in his investigations on the- 
development of the setm and of the micronephridia. 

JDistrihiition, Lamb^s Eock, Coonoor, in dense forest or jungle,, 
also on the Hulikal Droog opposite, on the other side of the 
ravine (oral communication from Bourne,—the locality is not 
stated in the original). 

20. Megascolex insignis Mich, 

1910. Megascolex insignis, jMicliaelseii, Abh. Ver. Hamburg, xix^ 
p. 78, pi. *8. 

1916. Megascolex insignis, Stei)hen8on, Kec. Ind. Mus. xii, p. 329, 
pj. xxxii, fig. 22. 

Length 45-83 mm.; maximum diameter 2-2^- mm. Segments 
115-145. Colour yellowdsh grey, clitellum light orange yellow. 
Prostornium epilobous tongue open behind. Dorsal pores, 
from 10/11 (perhaps a vestigial pore in 9/10). Setae small; seta] 
rings regularly broken ventrally, aa = 2~3ad; irregularly broken 
dorsally; setae more closely set ventrally ; numbers 36/v, 40/viii, 
40/xix, 42/xxv (or somewhat smaller numbers may be found). 
Clitellum xiii or |xiii-xvii (=:4|-5). Male pores about in line 
with ft, ca. g of circumference apart, at the lateral limits of a 
media!! transverse depression, or in pits whicli are bounded on 
their outer sides by semicircular walls. Spermathecal pores two* 
pairs, in 7/8 and 8/9, about in line with ft, ^ of circumference 
apart. 
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Septa. 6/7-13/14 thickened, the middle ones most, but none 
much. Gizzard in v (or ?vi). No calciferous glands. Intestine 
begins in xiv; no typhlosole. Last heart in xiii. Testes and 
funnels free in x and xi. Seminal vesicles two pairs, fairly large, 
compactly racemose, in xi and xii. Prostates small, much incised, 
lobes fairly loosely arranged; duct moderately thick, a little 



Fig. 96.— Megascolex hmgnis Midi.; speriimtheca. 

shorter than the glandular portion, straight, slightly thinner at 
the extreme ectal end. Ovisacs or similar structures may be 
present in xiv. Spermathecse (text-fig. 96) with sac-like ampulla ; 
duct fairly distinctly set off, length variable, may be quite short or 
as long as or longer than ampulla ; diverticulum from ectal end of 
duct, narrow but somewhat thicker at its ental end, as long as or 
rather longer than main pouch. No penial set®. 

Remarks, In my specimens the dorsal pores appeared to begin in 
f5/6 or 6/7; and I found the lobes of the prostate closely pressed 
together. In one of Michaelsen’s specimens the spermathecal 
diverticulum was forked some distance below its ental end. 

The species is related to M, konkanensis^ and especially to 
M, kavalaiamis. 

Distribution, Trivandrum, Nedumangad, and Kerumaadi in 
Travancore ; Karakul am, Cochin State ; Panadhure, Ceylon. 

21. Megascolex kavalaiamis Steph, 

1916, Megascolex kavidaianus, Stephenson, Mem. Ind. Mus. vi, 
p. 91, pi. ix, fig. 27. 

Length 57 mm.; maximum diameter mm. Segments 94. 
Colour pinkish grey, anterior end purplish. Prostoraium small, 
epilobous First dorsal pore in 5/6. Set® often small and 
difficult to see: zz^2yz,, aa=:4«6 in front of clitelluin, 3 a/> 
behind, and 3^ ah further back ; numbers 40/ix, 38/xii, ca. 32/xix, 
and ^8 in middle of body. Clitelluin |xiii-|xvii (=4J). Male 
pores as minute white dots, each in the centre of a circular 
slightly raised area; the areas, white with a darker centre, take 
up the greater part of the length of xviii, and touch each other in 
the middle line; the pores are in the setal zone and in line 
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with h, Female pore single. Sperinathecal pores minute, two 
pairs, in 7/8 and 8/9, near the middle line, about in line with b. 

No septa noticeably thickened. Gizzard barrel-shaped, in vi. 
CEsophagus bulged in xv, xvi, and xvii, with transverse vascular 
striations, and small folds internally. Intestine begins in xix. 
Last hearts in xiv; these are smaller than those in xiif. Funnels 
in X and xi. Vesiculm seminales in xi and xii, racemose, each 
meeting its fellow dorsally. Prostates confined to xviii, cut up 



Fig. 97 .—Megascolex kamldianus Steph.; spermatheca. 

duto lobes which are tightly compacted together; duct straight, 
muscular, directed transversely inwards, the ental part narrow, 
the rest stout. Ovisacs or similar structures present in xiv, 
Spermatbecal ampulla flattened ovoid ; duct well marked off, 
moderately wide, a bout half as long as ampulla; diverticulum along 
narrow glistening tube, with dilated ental end, longer than main 
pouch, given off from octal end of duct (text-lig. 97). No penial 
set 80 . 

liemarTcs, The species was described from a single specimen ; it 
is difficult to know what to do in such cases, when there is no 
indication of the extent of variability. It may ultimately have to 
'be united with M, insignis. The chief difference is in the male 
field and the hearts (the last in xiv in this form); other details 
in which the two differ are the oesophageal swellings, the point 
of commencement of the intestine, and the absence of thickened 
septa in the present form. The apparent differences in the 
spennathecfe are perhaps not very important, as this organ is 
variable in M. insignis. 

Distribution, Kavalai, Cochin State, S. India. 

22, Megascolex kempi Steph, 

1915. Megascolex kempiy Stephenson, Mem. Ind. Mus. vi, p. 84, 
pi. riii, fig. 21. 

Length 44 nim.; diameter 2 mm. Segments 115. Colour grey, 
clitellum rather lighter than the rest, Prostomium prolobous. 
Doi-sal surface flattened, slightly grooved in middle and posterior 
thirds. First dorsal pore in 6/7. Setae in regular longitudinal 
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lines, but not grouped in pairs; ventral setie larger at ends of 
body; rings broken dorsally and ventrally, aa = 2a6, zz^2yz; 
numbers in front of clitellum 12 (6 on each side), behind 16 
per segment. Clitellum xiv-|.xvii ( = 3^). Male pores on 

relatively large conical papillse, in line with 6, and rather more 
than one-fourth of circumference apart. Female pore single. 
^ Spermathecal pores inconspicuous, in 8/9, in line with 6. A 
genital area on xii, mesial, transversely oval, raised in the form 
of a large flat papilla, its transverse diameter about twice the 
longitudinal ; limited behind by 12/13, in front extending slightly 
on to xi, laterally extending as far as tlm line h on each side. 

No septa markedly thickened. Gizzard in vi, barrel-shaped,, 
well developed. No calciferous glands. Last heart in xiii. 
Micronephridia in regular transverse rows behind the clitellum ; 
in front of gizzard as large tufts at the sides of the msophagus. 
Testes and funnels free in x and xi. Seminal vesicles in xi and 
xii, the anterior small, of a few rounded lobules, the posterior 



Eig. 98 .—Megascolex kempi Steph.; spermatheca. 

racemose, nearly meeting above the ossophagus. Prostates forming 
rectangular masses, only slightly incised; duct short, narrow, 
almost straight, of equal diameter throughout. Spermathecal 
ampulla much elongated, fusiform ; duct very short and narrow; 
diverticulum finger-shaped, two-thirds to three-quarters as long 
and half as wide as ampulla, given off from base of ampulla 
(text-fig. 98). No penial setae. 

Remarks. Very closely related to M. quinius ; the differences 
are in the genital fields, the presence or absence of calciferous 
gland-like swellings, and the thickening or absence of thickening 
of the septa. 

Ristribiition, Horton Plains, Ceylon. 

23. Megascolex konkanensis Fedarh, 

1898. Megascolex kmikanertsis, Fednrb, J. Bombay Soc. xi, p. 434,, 
pi. ii, figs. 1, 6-8, 10. 

1900. Megascolex konkanensis^ Michaelsen, Tier, x, p. 221. 

1910. Megascolex kmikanensisy Michaelsen, Abh. Ver. Hamburg,, 
xix, p. 76, pi, tig. 13. 
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1910. Megascolex konkanensiSf Stephenson, Rec. Ind. Mus. xii, 

p. 828. 

1921. Megascolex kojikanensis, Stephenson, Rec. Ind. Mus. xxii, 

p! 769. 

1921. Megascolex konkanemisj Michaelsen, Mt. Mus. Hamburg, 

xxxviii, p. 08. 

1922. Megascolex konkanensis^ Stephenson, Rec. Ind. Mus. xxiv, 

p. 481. 

Extremely long in relation to diameter; a large example 
415 min, long, 2-3 mm. thick, 370 segments; a moderate-sized 
specimen 165 mm. long, ca. 2 min. thick, 218 segments. Anterior 
end blunt, the worms being thickest at segment ii. Colour 
whitish or yellowish grey. Prostomium epilobous ca. tongue 
narrow and small. First dorsal pore in 4/5. Setm fairly small; 
ventral break distinct and regular, aa=ca. 3a6; dorsal break 
irregular; towards posterior end there may be no breaks; setae 
more closely set ventrally than dorsally in anterior part o£ body, 
often arranged in regular longitudinal lines; numbers ca. 35 in 
anterior part of body, ca. 24 at 200th segment. Clirellum ring- 
shaped, xiv~xvi or |xvii (=:3-3|). Male pores each in a special 
area, which when fully developed is oval, with its axis directed 
forwards and a little inwards, aud approaches its fellow towards 
the middle line; each is depressed, with clean cut margins and a 
transverse ridge passing across the floor, and occupies xviii, 
encroaching also on xvii and xix; male pores on the transverse 
ridge, ca. one-fourth of the circumference apart. Female pores 
paired. Sperraathecal pores two pairs, in 7/S and 8/9, ca. 
of the circumference apart, situated ventro-laterally. 

Septa 6/7-12/13, thickened, the anterior ones as far as 9/10 
fairly strongly, the rest gradually less so. Gizzard large, in vi. 
No calciferons glands. Intestine begins in xvi. Last heart 
in xiii. Funnels free in x and xi. Seminal vesicles compactly 
racemose, the lobules almost spherical, in xi and xii. Prostates 
with very large glandular part consisting of numerous branched 
lobules, the end branches long and fingerrshaped, the whole being 
“mop-like”; duct thick, fairly long, muscular, thinner at the 
ends; no copulatory sacs, Spermathecm witli stalked pear- 
shapetl main pouch, the ectal part being perhaps morphologically 
part of the ampulla, and the vestigial duct contained in the body- 
wall ; diverticulum given off from main pouch where this joins 
body-wall, elongated, slightly swollen at eiital end, with simple 
lumen, length about half that of main pouch ; in many sperma- 
thecJB a spermatophore, filling the narrower part of the ampulla 
and projecting upwards into the dilated portion. No penial setm. 

Distribution, Trivandrum, Shasthancottah, Kiiluttapuzha, Mad- 
dathoray, Xenimaadi, Quilon, Kottayam, all in Travancore; 
Ernakulam and Chitoor in Cochin; Palghat, Calicut, Tiruvallur 
•and Tirur in Malabar; Ma.ngalore inS. Kauara; Laccadive Is., 
N. Konkan. 
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var. longus Steiyh. 

1916. Megascolew honkanemiSf var. longus^ Stephenson, Mem. Ind. 

Mus. vi, p. 97, pi. ix, hgs. 34, '36. 

Length 345-670 mm.; maximum diameter 3-4 mm. Segments 
ca.400-550. Anterior end truncated in appearance; body becomes 
iniicli narrower (2 mm. only) behind the anterior third. Pro- 
^toinium proepilobous, with the addition of two short grooves on 
dorsal surface of segment i. Pirst dorsal pore in 5/(5, Dorsal 
break in seta! ring ca. ^xjz in front of clitellum, yz behind, and 
still further back ringis closed; in front of clitellum ventral 
break = 2 a6, behind clitellum = 3-4 ah ; setae in front of clitellum 
mostly yery small, ventral setae of xii-xvii enlarged; in anterior 
part of body 06= he ; numbers 30-33 in front of clitellum, 30 
at end of first third of body, 28-30 near hinder end. Male pores 
probably on a pair of transversely oval papilim which are joined 
across the middle line, the whole having the shape of a dumbbell. 
Female pore single. Sperinathecal pores small, in 7/8 and 8/9, in 
line with d or de. 




Fig. 99 .—Megascolex konkane^im Fedarb 
var. lovgiis; prostate. 


Fig. 100 .—Megascolex konkanensis 


Fedarb var. longus \ speriiia- 
theca. 


Gizzard in v. Prostates (text-fig. 99) small, confined to xviii, 
bushy, composed of many lobules of various shapes from finger- 
shaped to spherical; duct passes straight inwards, is soft, slightly 
glistening, thin at first and dilated in its terminal portion. 
Sperinathecal ampulla ovoid; duct half as wide and half as Jong 
again as ampulla; diverticulum given off from ectal end of duct, 
small, , club-shaped, half as long as duct or less (text-fig. lOO). 

Bemarlcs, The differences from the type form are the greater 
ength, the conformation of the male field, the single female pore 
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the smaller size of the prostate, and different shape of sperma- 
theca. If Michaelsen’s supposition regarding the true relations 
of ampulla and duct in the type form are correct (v. ant.), these 
relations are still further obscured in the present variety. 

Though there was no distinguishable clitellum in the specimens, 
the one dissected appeared to be mature, since copulation had 
occurred, the spermathecal diverticulum being full of glistening 
spermatozoa. 

Distribution, Parambikulam, Cochin State. 

24. Megascolex leucocyclus {Schmarda), 

1861. Feric/iaeta leucocyduj Schmarda, Neiie wirbell. Thiere, X,. 
pt. ii, p. 13, pi. xviii, fig. 160, text-fig*. 

1892. Megascolex cwruleiis (part,), Beddard, Ann. Mag. N. H. (6) 
ix, p. 122. 

1895. Megascolex can^uleus (part.), Beddard, Monog., p. 386. 

1897. Megascolex leucocyclus^ Michaelsen, Mt. Miis. Hamburg, xiv„ 
p. 215, pi. fig. 4. 

1900, Megascolex leucocyclus^ Michaelsen, Tier, x, p. 233. 

Length 240-370 mm.; diameter 10-12 mm. Segments 133- 
174. Colour bluish grey, with shining white ridge-like setal 
zones ; ventral surface yellowish white. Prostomium epilobous |. 
Pirst dorsal pore in 6/6. Setae more closely set ventrally than 
dorsally; rings irregularly and sh.ortly broken both dorsally 
and ventrally, zz anteriorly = 3-4; numbers 24/ii,. 

oo/v, 67/xii, 63/xx, 67/xxvi. Clitellum ring-shaped, swollen, 
xii or xiv-xviii or |xix (=5-7i). Male pore single, midventral,. 
on a cone-shaped papilla. Pernale pores paired, close together 
in front of setie, not always at the s.ime horizontal level. Sper¬ 
mathecal pores median, in 7/8 and 8/9. A transversely oval 
copulatory cushion mid ventrally on the hinder part of xvii, 
showing sometimes a transverse series of dots, perhaps the- 
openings of glands ; rarely a similar cushion on the hinder part 
of xix. 

Septum 8/9 slightly, 9/10-12/13 more strongly thickened. 
Gizzard in vii, large and barrel-shaped. No calciferous glands.. 
Intestine begiiis in xv, with large lateral swellings in xxix con¬ 
fined to that segment. Last hearts in xiii. Testes and funnels 
free in x and xi. Seminal vesicles three pairs, small, sausage¬ 
shaped, in xi, xii, and xiii; segments viii-xii occupied by free 
sperm-masses. Prostates paired, with small glandular portion ; 
duct fairly thick, straight. SpermathecsB unpaired, the ampulla 
an irregular sac; duct sluirply marked off, shorter than ampulla, 
sausage-shaped^ diverticula two, arising from duct, broad, short, 
hanging down, each with several seminal chambers. Penial setse 
3 mm. long, 5U y thick at base, slightly bowed, tapering graclually, 
distal end bent backwards and hollowed out in spoon fashion, tip 
slightly bent forviards; ormlnientation of numerous thickly set- 
rings of teeth. 
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RemarJca, The original description was altogether incomplete, 
and the worm would have been unrecognizable if the type had 
not been preserved. Beddard, who was not allowed to dissect 
Schtnarda’s material, coucJuded that the worm was M. ccerulem*y 
but Michaelsen on dissection found that this was a mistake. 

The worms apparently fragment easily, losing the hinder end. 
The lateral swelliiigs of the intestine in xxix may be the beginnings 
of the csBca of Pheretima^ 

Distribution, Kandy and Nuwara Eliya, Ceylon. 

25. Megascolex longiseta Mich, 

1907. Megascolex longiseta, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 163. ^ 

1909. Megascolex Michaelsen, Mem. Ind. Mus. i, p. 182, 

pi. xiii, ligs. 20, 21, 

Length 180 mm.; diameter 5-6 mm. Segments 240. Colour 
yellowish or in parts brow^nish grey. First dorsal pore in 7/8. 
Setal rings with rather large and regular ventral gap, and rather 
larger and apparently irregular dorsal gap; in anterior part of 
body ventral setae somewhat enlarged and setal intervals greater; 
numbers in front of clitellum and back to about xxvi, 16; 



f 


Fig. m.^mgMcokxlongrnta Mich.; Fig. 10%.-Megaseolex longmfa Mich • 
spermalheca cleared m acetic penial eeta: a/Xl aeta' 

acid (ampulla somewhat flat- x 10- A a n»i./ fkl i ®i?’ 

lened iu preparatim,); x 12. x 250. ’ ^ ^ ’ 

thenceforward more numerous, about 40 or even more (?) Male 
pores vpntro-lateral of circumference apart. SpLmathecid 
^es two pairs, m 7/8 apd 8/9, about one-fourth of circumference 

Septa 6/7-12/13 rather strong, 13/14 scarcely tliickeued 
Gizzard large, m v. Jfo calciferous glands. Punnels free iu x 
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and xi. Seminal vesicles in xi and xii, rather small, racemose. 
Prostates with rather small, rather loose grape-like glandular 
portion; duct about as long as glandular pai't, irregularly bent, 
moderately thick, narrower at ectal end. Spermathecffi (text-fig. 
101) with elongated ovoid ampulla; duct not abruptly set off, 
about half as thick and half as long as ampulla; diverticulum 
given off from ectal end of duct, club-shaped, about as long as 
and half as thick as ampulla, with four tube-like undulating 
seminal chambers in its ental portion, which cause longitudinal 
protuberances on the surface of the diverticulum. Penial setae 
(text-fig. 102) ca. 7 mm. long, very slender, ca. 25 fx thick at 
proximal end, 8/x at distal end, strongly and irregularly bent; 
shaft ornamented by small irregularly scattered triangular closely 
adpressed teeth, tip plain and rather blunt. 

Distnhution. Nuwara Eliya, Ceylon, 

20. Megascolex lorenzi Rosa. 

1894. Megascolex lorenzi^ Eosa, Atti Ac. Torino, xxix, p. 5, 
pi. tig. 4. 

1900. Megascolex lorenzi^ Michaelsen, Tier, x, p. 230. 

1910. Megascolex lorenzi, Michaelsen, Abh. Ver. Hamburg, p. 70, 
pi. tig. 9. 

Length 27-60 mm.; diameter 1-2 inm. Segments 121. 
Colour (in alcohol) white. Prostomium proepilobous. Dorsal 
pores from 4/5 ; that of 9/10 very large, that of 8/9 only a little 
smaller. Set® set closer dorsally than ventrally ; set® a a little 
larger than the rest in the anterior part of the body, in regular 
lines; ventral break of nioderate size, no dorsal break; number 
in xii, 50. Clitellum including xiv-xvi and parts of xiii and xvii. 
Male field a transverse median depression, rectangular with 
rounded angles, its length that of segment xviii, the lateral 
margins thickened and bowled inwards; male pores on the lateral 
slopes of the depression, about between the lines of h and c. 
Spermathecal pores two pairs, in 7/8 and 8/9, between the lines 
b and c. 

Septa 5/6-13/14 thickened, the middle ones of the series most 
so. Gizzard very small but not vestigial, in v. No calciferous 
glands. CEsophagus swollen segmentally in viii-xiii. Metandric, 
funnels free in xi. Seminal vesicles a single pair, much incised, 
in xii. Prostates may be short or of the length of 4 or 5 segments, 
tongue-shaped, margin rather lobed; duct straight or slightly 
sinuous. Spermathecal ampulla sac-like, ovoid; duct not abruptly 
set off, short, moderately stout; diverticulum shortly stalked, of 
2, 3, or 4 seminal chambers bound together in a common mass, 
about one-third as long as main pouch. No penial set®. 

Distribution. Kandy and Peradeniya, Ceylon. 
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27. Megascolex mauritii {Kmh,), 

1883. Perichceta armata^ Beddard, Ann. Mag. N. Tl. (5) xii, 
p. 216, pi. viii, figs. 5-7. 

1886. Perichceta biva(/uiata-\-P, aaletteiisis. Bourne, P. Z. S. 1886, 
pp. 666, 669.‘ 

1888. Mer/ascolex armatus. Rosa, Ann. Mus. Genova, (2a) vi, 
p. 159. 

1805, Megascolex armabus, Beddard, Monog. p. 384. 

1897. Megascolex armatiis^ Michaelsen, Mt. Alus. Hamburg, xiv, 

p. 5. 

1898. Megascolex annatus, Michaelsen, Zool. Jahrb. Syst. xii, 

p. 144. 

1900. Megascolex mauritii^ Michaelsen, Tier, x, p. 227. 

1903. Megascolex mauritiiy Beddard, Fauna Laccad. Archip. 
p. 375. 

1909. Lampito 7naiirit{i, Michaelstui, Mem. Ind. Mus. i, p. 179. 

1910. Lampito mauritiiy Michaelsen, Abh. Ver. Hambura:, xix, 

p. 62. 

1911. Lampito mauritiiy Cognetti, Ann. Mair. N. H. (8) vii, 

p. 498. 

1913. Lainpito mauriiUy Michaelsen, Mt. Mus. Hamburg, xxx, 

p. 79. 

1914. Lampito nmuriiiiy Stephenson, Bee. Ind. Mns. x, p. 340. 

1915. Lampito jnaicritiiy Stephenson, Mem. Ind. Mus. vi, p. 75. 

1916. Lampito mauritii, Stephenson, Rec. Ind. Mus. xii, p. 315. 

1916. Lampito maiiritiiy Prashad, J. Bombay Soc. xxiv, p. 504, 

pi. i, figs. 6,15, pi. if, fig. 8. 

1917. Lampito mauritii, Stephenson, Rec. Ind. Mus. xiii, p. 385. 

1920. Lampito mauritii, Stephenson, Mem. Ind. Mus. vii, p. 222. 

1921. Megascolex mauritii, Stephenson, Rec. Ind. Mus. xxii, 

p. 759. 

1922. Megascolex mauritii, Stephenson, Rec, Ind. Mus. xxiv, 


p. 432. 


1916. Megascolex mauritii, Michaelsen, Mjoberg’s Austral. Exp. 


p. 52. 


I^ength 80-210 mm.; diameter 3^-5 mm. Segments 166-190. 
Oolour dark yellow with purplish tinge at anterior end. 
Prostomiiim prolobous or epiloboiis i. Segments v and vi 
biannulate, the rest of those in front of the clitellum triarmulate. 
First dorsal pore 10/11 or 11/12. Setal rings interrupted 
ventrally, aa—.1^-21 ah ; dorsal break absent or extremely small; 
setal intervals decrease from the ventral end; seta a is enlarged, 
especially in the anterior part of the body, and ornamented; 
numbers 38/vi, 44/x, 34/xxi, and 33 in the middle of the body. 
Olitellum xiv-xvii (=4), ring-shaped. Male pores on large round 
papilla?, ca. one-fourth of circumference apart, which take up the 
whole length of the segment and press aside the furrows in front 
and behpid; no setae between the pores. Female pores double, 
but very near each other,.anteriorly on xiv. Spermathecal pores 
three pairs, in 6/7, 7/8 and 8/9, in line with seta h. 

Septa 7/8-12/18 thickened. Gizzard in v (? vi). No calciferous 
glands. Last heart in xiii. Meganephridia accompany the 
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inicrpnepbridia from about xx onwards. Testes and funnels 
free in x and xi. Seminal vesieles in ix and xii, irregularly cut 
up into small lobes. Prostates, much lobnlated, occupying xviii 
and xix, Spermathecse witheiongated ampulla,constricted in tlm 
middle, and narrowing towards the external opening; duct not 
distinctly marked off; two diverticula, club-shaped, opposite each 
other, one-third as long as ampulla, jpenial seta3 lj|-2 mm. long, 
with a single curve, tip horseshoe-shaped with semicircular 
concavity, flattened; numerous rings ot large slender spinOvS 
staridiug off somewhat from the shaft. 

Distribution. Very widely distributed; has been recorded from 
all parts of India, except apparently the United Provinces. 
Lahore and Kapiirthala, in the Punjab; Calcutta, Eaniganj, 
Bhogaon, Eajsliahi, Saraghat, Betracona, and Siliguri, jn Bengal; 
Siir Lake, Orissa; Bombay, Broach, Surat, Ahmedabad, Nadiad, 
Sirvai Madhopur, l)ha?iu, Baroda, Palchar, Joshachivir, and 
Godhra, in tlie Bombay Presidency; Portuguese India; Neinar 
Kheri, Katni, Gwiilior, and Juboulpore, in Central India and 
Central Provinces ; Dungarpiira and Banswara, in S. Eajputana ; 
Hyderabad, in the Deccan; Madras, Salem, Ennur, Pondicherry, 
Eamnad, Cochin State, and Travancore State, in S. India; 
Dowlaishweram, Godaveri Dist., on the E. Coast; Mandalay, in 
Burma ; from many places in Ce^^lon ; from the Andaman Islands, 
the Maldives, and Laccadives. 

Outside India it has spread in the region of the Indian Ocean, 
in the Malay Archipelago, and in S. and S.E. Asia generally. Its 
original home cannot be determined. 

a. var. zeylanicus {Steph,). 

1913. Lampito mmiritUy var. zeyhtnicay Stephenson, Spol. Zeyl.viii, 

p. 262. 

Length 100 mm.; diameter 3^ mm. Segments 147. Colour 
grey. Prostomium proloboua. Dorsal pores from 12/13. Male 
pores in large round sucker-like depressions with raised and 
swollen margins, one-fourth of the circumference apart. Female 
pore median. The breaks in the setal rings are more marked than 
in the type form ; veutrally in front of and 3| ab behind 

the clitellum ; dorsally zz=:2-2^ yz. 

Septa 0/7-13/14 thickened, 8/9-12/13 most. Gizzard in vi. 
(Esophagus bulged in xi and xii, but no calciferous glands. 
Intestine begins in xv. Prostates comparatively small; duct thick 
and S-shaped. Accessory prostates near the main glands, one on 
each side, situated either in fl out of or behind the main gland, each 
with a short stalk, and of the same texture as the prostate. 
Sperniathecal ampulla fusiform, no distinctly separate duct; 
diverticula one or two, minute, club-shaped, from an eighth to a 
quarter as long as the ampulla. Penial setae 0*83 mm. long, 
22-27 /A thick, resembling those of the type form. 

Distribution. Anuradhapura, Ceylon. 
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28. Megascolex multispinus Mich. 

1897. Megascolex multispinus^ Michaelsen, Mt. ^Mus. llauibiirg, 
XIV, p. 221, pi. fig. 27. ^ 

1900. Megascolex multispinus^ Michaelsen, Tier, x, p. 251. 

Length 150-195 mm.; maximum diameter o^~7 mm. Segments 
115-145, not definitely multiannular. Prosiomium prolobous. 
Colour an equable bluish grey (? caused bv method of preservation). 
First dorsal pore in 5/6. Setae all very small; rings only broken 
ventrally tor a short distance, ; setae more closely set 

on each side of the mid ventral line; numbers 58/ii, 84/v, 82/x, 
81/xiii, 72/xx, 68/xxvi, 72/xxxvii. Clitellum saddle-shaped, 
|xiv-j|xviii (=4|). Male pores on prominent papillse, one-third 
of circumference apart, no setje between them. Three pairs 
copulatory pits, small, deep, transverse in direction, on 16/17, 
17/18, and 19/20 (some may be absent), slightly internal to line 
of male pores; may be everted and appear as papilla?. Female 
pores paired. Spermathecal pores one pair, in 7/8, one-third of 
circumference apart. 

Septum 5/6 thin, 7/8-13/14 thickened, (xizzard in v and vi, 
5/6 attached to its middle. ISto calciferous glands. Intestine 
begins in xv or xvi. Last hearts in xiii. Two pairs funnels, 
enclosed in testis sacs, in x and xi; those in x rather larger. Two 
pairs seminal vesicles, simple in form, in ix and xii. Prostates 
with medium-sized glandular portion; duct thin, almost straight. 
Spermathecal ampulla large; duct thick, uneven, with numerous 
seminal chambers in its wall. No penial setae. 

Distribution. Ceylon (pi’obably Peradeniya). 

29. Megascolex nureliyensis Mich. 

1897. Megascolex nureligensiSf Michaelsen, Mt. Miis. Hamburg, 
xiv, p. 232, pi. figs. 12, 13. 

1900. Megascolex nureligensis^ Michaelsen, Tier, x, p. 229. 

1915. Megascolex iiureliyensisy Stephenson, jNIem. Ind. Mas. vi, 

p. 75. 

Length 133-155 mm.: maximum diameter 6^-7 mm. Segments 
109-127, triannular owing to elevation of setal ridges. Almost 
colourless (subliinate preservation). Prostomium epilobous L 
First dorsal pore 5/6. Betal rings with irregular dorsal break, 
veiitrally in front of clitellum tta=up to lja6, 
behind clitellum =2-3a?); in the most anterior segments the first 
few intersetal intervals decrease oij passing outwards from the 
middle line both dorsally and ventrally, while ventrally the seta? 
themselves also become smaller on passing outwards; other 
specimens show' an enlargement of the ventral setae in segments 
iii or iv to viii or ix, .while those of x may be markedly small; 
numbers 29/v, 34/x, 38/xix, 52/xxvi. Clitellum indefinite, jnay 
be absent in fully mature individuals, about xiii-xvii (=5); 
marked only by a more pronounced purple colour on the dorsal 
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surface. Male pores about in line with f, of circumference 
apart, surrounded by broad ring-shaped walls which fuse 
midventrally. Female pores paired. Spermathecal pores one 
pair, in 8/0, about in line v^ith t of circumference apart. 

Septa 8/9-13/14 thickened, especially 0/10-10/11. Gizzard 
firm and barrel-shapcid, in vi (or vii?). No calciferous glands; 
oosophngus dilated and inner surface of wall lamellated in xii, 
swollen and probably similar internally in xiii. Intestine beginis 
in XV, Last hearts Jn xiii. Testes and funnels in testis sacs of 
characteristic form; a thin membrane extends from the anterior 
to the posterior wall of each of these segments, enclosing 
alimentary canal and hearts, as well as testes and funnels. 
Seminal vesicles varying in number; four pairs, in xi-xiv, those 
in xi contained within the testis sac, those in xii the largest ; or 
there may be one pair onlv, in xii; each vesicle is pear-shaped^ 
the lower end being the broader, the surface inammillatecl all over, 
or mainmillated over the upper and smooth over the lower portion. 
Prostates with long band-shaped glandular j)ortion, much 
lobulated, extending backwards on intestine to xxiii or xxv; duct 
short, stout, irregularly bent, passing outwards and backwards 
from antero-exlernal end of gland. No accessory prostate glands. 
Spermathecal ampulla very irregular in shape; duct variable in 
length, as long as ampulla or much shorter, shining, stout, broader 
tow'ards ectal end ; diverticulum given off near ectal end of duct, 
club-shaped, varying in size,—as thick as or thicker Ilian duct, as 
long as or not so long as ampulla; two accessory diverticula from 
near base of the primary, stalked, each with two or three seminal 
chambers. Penial setae 1 •6-2*5 mm. long, 45-57 fx thick at middle 
of length, bowed, more so at distal end; tip taj ering and bluntly 
pointed ; the distal more curved portion ornamented by numerous 
small zigzag lines, which, however, leave the extreme end free for 
a little distance. 

llema)*Jcs, This species is near M. dncfiilatm. 

Disirihution, Nuwara Eliya, Horton Plains, both in Ceylon. 

30. Megascolex pattipolensis Steph. 

1913. Mefjascolex pattipolensis. Stephenson, Spol. Zevl. viii, d 
205, pi. ii, fig. 8. A ‘ » V- 

Length 50 mm.; diameter 2^ mrn. Segmejits 129. Prostomium 
combined pro- and epilobons First dorsal pore 5/6. Setse 
a and h in regular longitudinal lines ; ventral break=2-2^a5, dorsal 
break decreasing backwards,^Syz: anteriorly, 2yz at xiii, l\yz 
behind middle third, and is absent at hinder end; numbers 
20/xiii, 20 in middle of body, and 24 at junction of )ni(;Jdle and 
posterior thirds. Clitelluin? Male pores in the line of h, | of 
circumference apart, on papilla) which are connected by a 
transverse ridge. Spermathecal pores in 8/9, in line with h. 
Genital papillae (text-fig. 103) two pairs,in 17/18 and on xix; the 
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posterior pair transversely oval, with their centre in the line of b, 
abutting on 18/19 in front but not reaching the hinder border of 
the segment; the anterior pair smaller, also transversely elongated, 
bordering the anterior edge of the male papillae. 





xm 
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Fig. l()3,~--Megascolcx pattipolemis Stoph.; male genital area. 

8epta 7/8 and 8/9 moderately and 9/10 and 10^11 considerably 
strengthened. Grizzard large, in vi. Calciferous glands (? only 
lateral swellings of the oesophagus) in xv and xvi. Male funnels 
free in x and xi. Seminal vesicles in xi and xii, lobulated, 
surrounding alimentary canal. Prostates of moderate size, simple 
rounded masses, not lobulated, with stout ducts, the whole 
resembling a mushroom. Spermathecao one pair, fusiform, with 
short thick duct; diverticulum finger-shaped, as long as ampulla, 
attached to duct at its ental end. No penial setae. 

Distnhution, Pattipola, Ceylon, 

31. Megascolex pharetratus Bosa. 

1894. Megascole:v pharetratus^ Rosa, Atti Ac. Torino, xxix, p. 3, 
pi. figs. 1-3. 

1900. Megascolex pharetratus, Michaelsen, Tier, x, p. 231, 

Length 50 mm.; maximum diameter 3 mm. Segments ca. 150« 
Colour in alcoliol white. Prostomiurn e])ilobous. First dorsal 
pore in 6/7. Setal break regular ventrally, and very large; ‘ 
dorsal bi’eak irregular; setal intervals decrease outwards from the 
middle line at first, both on the dorsal and ventral sides; numbers 
18/xii, 30-40 behind the clitellum. Clitellum xiv~xvii or xviii 
( = 4 or 5). Male pores in line with &, on small papillae. Female 

pore single. Spermathecal pores one pair, in 8/9, in line with ft. 

A pair of large transversely oval papillae on x, extending between 
a and ft; a single papilla on 12/1^ the largest of all; another, 
also unpaired, on 15/16; in addition 11 others, much smaller, 
some paired, others unpaired, on xvii, xviii, and xix, as well as on 
grooves 17/18 and 18/19; amongst these small papilho winds on 
eacli side a glandular line, which fuses with the one on the other 
side in the middle line of xix. 

Septa of the anterior part of the body as far as 9/10 much 
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thickened. Gizzard elongated. Prostates much lobiilated; duct 
of moderate tliickness. Spermathecal ampulla pear-shaped ; duct 
not set off; diverticuluin tubular, somewhat contorted, a little 
shorter than ampulla and duct combined. Penial seta? a little 
more tlian 1 mm. long, bowed, with a narrow and pointed smooth 
distal end, proximal to which are two longitudinal rows of coarse, 
blunt, slightly projecting teeth. 

Remarl's. The ventral setal break is said to be of the 
circumference, which of course is a mistake, perhaps for ; 
the figure does not seem to show an extraordinarily large interval. 

Distribution. Kandy, Ceylon. 

32. Megascolex pheretima Mich. 

1921. Megascolex pheretima, ^lichaelsen, Mt. Mns, Hamburg, 
xxxviii, p. 66, text-fig. 8 

licngth 65 inni.; diameter 2-3*5 mm. Segments 85. Colour 
dorsally reddish or brownish grey; setee on pale circular ridges. 
Prostomiuin epilohous ca. ^ ; tongue open behind, but hounded 
i n front by a transverse furrow (combined pro- and epilobons). 
Dorsal pores from 5/6 (?4/5). Sette set rather wider apart 
dorsally; aat=:4~5ah. sr^ — ca. 3-4j^;2; numbers 52/xii, 49/xix. 
Clitelliim ring-shaped^ ^ xiii-xvii (= 4^). Male pores on slightly 
raised rather indefinitely limited porophores, in or perhaps 
slightly in front of the setal zone, ca. y\j- of circumference 
apart. Spermathecal pores two pairs, near each other Q mm. 
apart), in 7/8 and 8/9. 

Septa 6/7-14/15 thickened, those of the testis segments 
strongly so. Gizzard very large, cylindrical, in vi. (Esophagus 
swollen segmentally in vii-xiii, the walls with lamella) projecting 
internally in xi-xiii. No typlilosole (in anterior part of intes¬ 
tine). Micronephridia diffuse; in many places larger tufts 
present Funnels free in x and xi. Seminal vesicles reniform, 
racemose, in xi and xii. Prostates confined to xviii; duct thin, 
straight, of equable thickness tbroiiglioiit. Spermathecal amj)ulla 
elongated, wider towards its ental end ; duct fairly well marked 
off, much thinner than hut almost as long as ampulla ; diverticulum 
single, club-shaped, small, given off from ectal end of duct, t\^ o- 
thirds as long as duct. No penial setse. 

Distributmi. Manakoti, Coorg. 

33. Megascolex polytheca Steph. 

1915. Megascolex polytheca^ Stephenson, Mem. Iiid. Mus. vi, 
p. 89, pi. viii, fig. 25. 

Length 160-250 mm.; maximum diameter 34 mm. Segments 
264 or more. Colour a uniform grey, except at anterior end, 
which is darker with a purplish tinge. Body stout and cylin¬ 
drical as far as xi; anterior half behind genital segments is 
flattened, with a dorsal groove. Prostomiiim proepilobous or 
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epilobous tongue open behind. Dorsal pores from 4/5. iSetal 
rings almost closed dorsally (may be quite closed behind 
clitellum); ventral break anteriorly=3^6, behind male pores 
4 ah, and fnrtlier back may be as much as 5 ah ; setae of v-ix set 
on raised rings, giving a triannulate appearance to the segments; 
ah greater than he; a and h are in regular longitudinal lines, aT)d 
are larger than the other setae; c, d, and e may also be in regular 
lines behind the genital region ; 8eta3 of preclitellar region smaller 
and more numerous than those behind ; numbers 54/ix, ca. 46/xix, 
and 46-48 further back. Clitellum ? Male pores in line with ho, 
on circular white papillm which take uj) nearly tlie whole length 
of the segment. 8permathecal pores numerous, in 7/8 and 8/0, 
appearing as a row of white points on each side, 6 to 9 in 
number, extending outwards from between h and c, the intervals 
between successive apertures rather greater than the intersetai 
intervals. 

Septa 7/8-11/12 considerably thickened, 7/8-9/10 most of all; 
those in front and behind slightly thickened. Gizzard barrel¬ 
shaped, in v. No calciferous glands, but the oesophagus is 
dilated, with large transverse vascular striations. in xii-xiv. 
Intestine begins in xix. Eunnels free in x and xi. Seminal 
vesicles racemose, in xi and xii. Prostates composed of small 



X. 


Fig. 104 .—Megascolexpolytheca Steph.; spariDatlieca, afier erlearing; h.v., blood¬ 
vessel running along its side ; cav.^ poHion of its cavity containing only 
granular matter; ep., epithelial lining; a,’, transparent mass, tilling 
greater part of cavity ; X 90. 

lobes closely compacted together, confined to xviii, but causing a 
bulging forwards and backwards of the septa; duct short, shining, 
and stout, widened near its termination. Spermatheem (text- 
fig. 104.) small and numerous, disposed in a row on each side of 
the segment (viii and ix), each a club-shaped organ, witli a long 
stalk, theental end dilated; length of each up to 1 mm., breadth 
at the wider end ca. 0*2 mm. No ])enial seta3. 

Disirihution, Kavalai, Cochin State. 
a, var. zonatus 


1916. Megascolex' 2 x>lytheca, var. zovatus, Stephenson, Mem. Ind, 
Mus. vi, p. 90, pi. ix, tig. 26. 


Length 110 mm.; diameter 2| mm. Segments 145. Colour a 
medium grey, with darker middorsal groove over the greater part 
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of the length ; clitellum browner, Prostomiuni epilobous the 
sides of the tongue converging behind, but the hinder end open, 
Ko appearance of secondary annulation in the anterior segments. 
Dorsal pores from 5/6. Dorsal setal gap diminishing backwards, 
from 2^ yz in front to complete absence at the hinder end; 
ventral gap 2|-3 cib in fi'ont of clitellum, 3| ah behind this; 



Kig. 105.— Meg ascolex poly theca Steph. var. zmaius-, spennatheca. 

setae of pregenital region on the whole smaller than the 
rest; a and h not larger than the others, ah not regularly 
greater than 6c, and a and h not in regular lines; numbers 
45/ix, 45/xiii, 39/xix, 35 and 38 further back. Clitellum well 
delimited, from xiv to nearly hinder end of xvii {=nearly 4). 
Male pores on small whitish papillae in line with h ; the surface 
depressed between the pores. Female pore single. 8pern)athecal 
pores 4-6 on each side in each groove, beginning from the line h or 
interval a6; intervals between successive pores about equal to the 
iutersetal intervals. 

Prostatic duct somewhat wavy, notably broader at the ectal 
end. Spermathecas 4-6 on each side in eacli row; ampulla and 
duct distinguishable, ampulla ovoid, duct cylindrical, rather longer 
than and about half as wide as ampulla ; usually a diverticulum 
from the terminal portion of the duct, sliglvtly club-shaped, from 
half as long to nearly as Jong as duct, glistening, wdth simple 
cavity. 

Distrilmtion, Parambikulam, Cochin State. 

34. Megascolex pumilio Steph, 

1016. Megascolex piwiiliOf Stephenson, Rec. Ind. Mus. xii, p. 333, 

Length 54 mm.; maximum diameter mm. Segments 109. 
Colour an equable grey, clitellum a marked reddish brown« Pro- 
,stomiiim epilobous tongue not cut off behind. Dorsal pores 
from 5/6. Setm throughout the greater part of the body 12 per 
segment, in front of clitellum as three pairs on each side; near 
the hinder end 16, 17, ©r 18 per segment, irregularly arranged 
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dorsal interval considerable, in front of clitellum, 

behind. Clitellum xiv-xvi (= 3). Male pores faintly indicated 
in or just outside the line of 6. The ventral surface of xviii 
shows a transversely elongated thickened patch extending from 
outside the line h on one side to a corresponding point on the 
other. Eeniale pore single. Sperrnathecal pores in ’7/8 and 8/9, 
in line with 6. 

Septa 7/8-9/10 considerably thickened, 6/7 somewhat so, 
10/11-14/15 becoming progressively thinner. Gizzard in v. No 
calciferous glands. Intestine begins in xv. Testes and funnels 
free in x and xi. Seminal vesicles in ix and xii. Prostates 
extending from xviii to xxi, most bulky in xviii and xix, thinner 
and dorsally situated in xx and xxi; duct relatively stout and 
sharply curved. SperrnathecoG with relatively large ovoid ampulla ; 
duct not sharply demarcated, as long as and nearly half as thick as 
ampulla, slightly curved; diverticulum‘club-shaped, arising from 
ental end of duct, as long as and half as wide as ampulla. 

Re-marks, Penial seta) are not mentioned in the original. 

Disirihiition. Trivandrum, S, India. 

35. Megascolex quinttis Steyh, 

1913. Megascolex qmntnsj Stephenson, Spol. Zeyl. viii, p. 268, 
pi. ii, figs. 11, 12. 

Length 37 mm.; diameter 2*5 mm. Segments 139. Colour 
light grey. Prostomium epilobous Dorsal pores from 6/7. 
Setal ring interrupted irregularly dorsally, regularly ventrally ; 
aa=3ah; setm 12 per segment in front of clitellum, usually lf> 
behind ; a to / form a series of regular longitudinal lines, the 



Fig. I0i).~-]\leg(fscolex quinttis Steph.; Fig. lOTl.--Megascolex qumttis Steph.; 
male genital area. wperrnatheca. 

remainder, when there are more, being irregular ; ah^hc and dCy 
but these are rather greater than cd and ef, ?!.<?., there is an 
indication of pairings setae of segments ii-vi enlarged, especially 
a and h. Clitellum ? Male pores in line with h, on very small 
papillae. Sperrnathecal pores inconspicuous, a single pair, in 8/9, 
just external to the line of. h. A male genital area (text-fig. 106) 
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embraces xviii, hall' of xvii, and two-thirds of xix ; it includes the 
whole of the ventral surface, is slightl}'^ raised, and carries a pair 
of flat circular patches, each with a dark dot in the middle, 
situated in front of and internal to the male pores over the 
position of 17/18 (this groove being obliterated ventrally). 

Septa 8/9-13/14 considerably, 7/8 and H/15-17/18 moderately 
thickened. Gizzard in vi. Culciferous glands as dilatations of 
the oesophagus in xv and xvi, very vascular, with lamellated walls 
internally. Intestine begins in xviii. Testes and funnels free in 
X and xi. Seminal vesiclovs racemose, in xi and xii. Prostates 
small, confined to ‘xviii; duct thick, and straight except for a 
bend at its ental end. Spermathecal ampulla elongated, some¬ 
what dilated at its ental end; duct not marked off, simply the 
])rolongation of the narrower end of the ampulla; diverticulum 
huger-shaped, | as long as the main pouch or more, arising near 
the junction of the latter with the body-wall (text-fig. 107). No 
penial seta>. 

Remarks, The foriniilgB for the iiitersetal distances are mis¬ 
printed in the original paper. The calciferous glands are more 
probably gland-like swellings of the msophagus ; it is not implied 
that they are set off from the oesophagus at all. 

DlsimhiUion. Pattipola, Cey 1 on. 

36. Megascolex ratus Oogn, 

1911* Mef/ci8ColeA' ratusy Cognetti, Ami. Mag. N. 11. (8) vii, p. oOO, 
pi. xiii, figs. 8-10. 

1913, Me(jascole:v ratus, Micliaelseu, Mt. Miis. Ilaniburg, xxx, p. 87. 

1916. Megascolex ratus, Stephenson, Rec. Ind. Mus. xii, p. 3i^7. 

Length 230-315 mm.; maximum diameter 7'-10 mm. Seg¬ 
ments 162-218. Colour dorsally violet-brown or dark violet, 
ventrally grey. Prostomium tanyloboiis, epilobous or pro- 
epilobous. Segments x-xiii bianiiular. Setai closer set ventrally 
than dorsally; in front of clitellum no dorsal break, or dorsal 
break irregular, while ventral break=2n6; behind clitellum 
aaz=:2-Aah, numbers about 180 in x, about 135 in 

middle of body. Clitellum saddle-sliQ-ped, xiv-xviii. Male pores 
each on a wliitish tubercle, which is supported on a swollen 
papilla, in line with h ; sette absent between the pores. Female 
pores paired. Spermathecal pores two pairs, in 7/8 and 8/9, in 
line with /. Paired papilla?, all close to the midventral line, on 
16/17, 19/20, 20/21, and 21/22, sometimes on 14/15, 15/16, and 
22/23 in addition : those on 16/17 maybe larger than the rest, 
and those on 21/22, or 20/21 apd 21/22, may be absent. 

Septa 7/8-12/13 much thickened. Gizzard in v (or vi?). 
Intestine begins in xiv. Testes and funnels in x and xi, in large 
and lobulated sacs, which fuse dorsally to the oesophagus. Seminal 
vesicles finger-shaped, smaller than the testis sacs, in ix and xii. 
Prostates occupy xix-xxii, lobed at the margins ; duct strong, cylin¬ 
drical, passing first forwards and then inwards. Spermathecal 
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ampulla transversely striped, more or less ovoid, but wider 
towards the ectal eud; duct abruptly marked off, about one-third 
as broad and long as ampulla; diverticulum enclosed in duct-wall, 
but projects on its surface, small, with 4-7 oval seminal chamber's, 
opening into ental end of duct. No penial setm. 

Distribution. Coorloon, Chimungi, and Trivandrum, in S. India. 

37. Megascolex sarasinorum Mich. 

1897. Meyascolex sarasinorum, Micliaelsen, Mt. iNIus. Hamburg', 
xiv, p. 224, pi. fig’. 5. 

1900. Megascolex sarasinonm, Micliaelsen, Tier, x, p. 231. 

1910. Megascolex sarasinorum, Michaidsen, Abh. Ver. Hamburg, 
xix, p. 83. 

Length 140-190 mm.; diameter 5|-7 mm. Segments 136- 
148. Colour ? (destroyed by preservative), rrostomium pror 
lobous. Segments triannular in consequence of setal zone forming 
a circular ridge. First dorsal pore in 5/6. Seta? more closely 
set dorsally in anterior part of* body ; setal rings almost closed; 
numbers 85/v, 94/x, 84/xix, 70/xxvi. Glitellum much swollen, 
saddle-shaped, xiv or ixiv-j or § xviii (=ca.,'4 or more); if 
clitelliini includes whole of xiv the cushion which bears the female 
pores joins its tw'o sides, so tliat it appears ring-shaped on the 
anterior part of xiv. Male pores veutrally situated, on the mesial 
sides of prominent broad papillm. Female pores paired, on a 
transversely elongated cusiiion. Spermathecal pores one pair, in 
7/8. Sucker-like copulatory cushions, transversely oval, paired, 
in 9/10, 17/18, and 19/20; there may be others in 16/17 and 
20/21; those in front of the male pores the largest. 

Septum 6/7 very thiii, 7/8-13/14 thickened, gradually more so 
towards the middle of the series. Gizzard in vi. No calciferous 
<rlaiids. Intestine begins in xvi. Last hearts in xiii. Two pairs 
of testes and funnels in x and xi, enclosed in testis sacs. Tw'p 
pairs seminal vesicles, large, compressed racemose, in ix and xii. 
Prostates compressed racemose ; duct S-shaped, muscular. 
Spermathecal ampulla flatly ovoid, or in younger specimens 
tongue-shaped; with broad scale-like bulging,—an evagination 
of th^ cavity of the ampulla at its ectal eud; duct as broad as 
long, narrower than ampulla; diverticulum in angle betw^eea 
ampulla and duct, small, globular, containing a few^ seminal 
chambers; also in wall of duct are numerous small canals, 
widened to form small seminal chambers at their blind ends. 

Remarks. The similarity of this form to M. multisjnnus is so 
great that 1 should have considered it a variety only, if Michaelsen 
had not described them both in the same paper, and presumably, 
therefore, had them under his observation about the same time, 
with an opportunity"of comparing them. 

Distribution. Trincomali, N. of Dambulla and Trincoinali, 
Kaniya near Trincomali, Mahavali Ganga,—all in Ceylon. 
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•38. Megascolex schmardse Mich, 

1897. Meyascolex schmardce^ Alichaelseii, Mt. Mus. Hamburg, xiv, 
p. 208, pi. figs. 30, 31. 

1900. Megascolex schnardce, Micliaelsen, Tier, x, p. 220. 

Length ca. 60 mm.; diameter 3-3| mm. Segments ca.^lOO. 
Colour grey to 3 ^ellowi 8 h-gi‘ey. Prostomium? Dorsal pores 
present in front of clitellar region. Setae a enlarged, 5 less so, 
c less so again, etc.; aa=2~2rj ab, ah^2 he, he greater than cd, 
cd greater than de^ de greater than or equal to ef, thenceforward 
spaces 6qual; dorsally the ring irregularly broken; lines a, h, 
and c regular, the rest more or less irregular. Clitellum ? (not 
developed). Male pores in the line of h, on transverse papill© 
which extend between a and d. Spermathecal pores two pairs, 
in 7/8 and 8/9, between the lines of h and c. Three copulator}" 
papillm, transversely elongated, taking up the space between 
setm a, longitudinally of the length of a segment, on x, xvii, and 
xix, midventral. 

Septa 7/8-12/13 thickened. Gizzard in front of 7/8. Intestine 
begins in xv or xvi. Two pairs racemose seminal vesicles in xi 
and xii. Prostates racemose; duct narrow, straight. Sper- 
matliecal ampulla irregularly pear-shaped, often kinked; duct 
short, narrow, not sharply marked off; diverticulum slenderly 
club-shaped, about as long as ampulla, opening into duct. Penial 
setm 1*2 lum. long, maximum diameter 16ju,, distally scarcely 
narrowed, distal fourth bent at an angle, tip flattened and hollowed, 
without ornamentation, the lateral margins of the flattening 
thickened. 

Eemarks. Described from a single specimen of Schinarda’s 
collection, preserved along with the type of i¥. hracliycyclus. The 
specimen was mutilated, and without clitellum ; the segment 
which contained the gizzard was not exactly determined. 

J)istrihution, Eatnapura, at the foot of Adam’s Peak, Ceylon. 

39. Megascolex sextus 

1913. Megascolex sextus, Stephenson, Spol. Zeyl. viii, p. 270, pi. ii, 
figs. 13,14. 

1915. Megascolex sextus, Stephenson, Mem. Ind. Mus. vi, p. 88, 
pi. viii, fig. 24. 

fieugth 100 mm.; diameter 2 mm. Segments 114. Colour 
brown dorsally, seta? implanted on whitish rings ; light grey 
ventrally. Prostomium epilobous tongue faintly cut off behind. 
Dorsal pores in anterior part of body in front of the grooves, the 
first on the posterior part of segment v. Setal rings almost closed 
dorsally, ventrally art=2a6, or often 2^ ah in front of clitellum ; 
intersetal intervals approximately the same in all parts of tli^ring; 
numbers 36/v, 40/ix, 36/xv, 50/xix, and 50 posteriorly. Cli'ellum 
j xiv-xvi (=2|), not marked. Male pores on papillae one-fourth of 
circumference apart, uo setae between the pores. Spermathecal 
pores in 6/7 and 7/8, nearly half the circumference apart. Genital 
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papillsB two pairs; one in 9/10, transversely oval with eye-like 
markings in the centre, a little more than ^ of circumference 
apart; the other pair in 17/18, as small whitish elevations slightly 



Fig. lOS .—Megascolex sextiis Steph.; spermatheca. 

internjfl to the line of the male pores; sometimes an additional 
pair, in 18/19, almost circular, eye-like, in line with the male 
pores. 

Septa 9/10-13/14 may be slightly thickened. Gizzard in vii. 
Intestine begins in xiv or xv. Micronephridia in two rows in 
each segment, one in front of and the other behind the setal 
zone. Testes and funnels in x and xi, enclosed in testis sacs 
which approach, or actually fuse with, each other above the 
oesophagus. Seminal vesicles in xi and xii, comparatively small, 
not lobidated. Prostates occupy xviii-xxi, lobulated; duct stout, 



originating in xix, and running forwards obliquely to end in xviii. 
Spermathecal ampulla somewhat flattened, irregularly circular; 
duct very broad, nearly as long as ampulla, not sharply marked 
off; diverticulum very small, club-shaped, arising from middle or 
ental end of duct. Penial setae 1 mm. long, 15/x thick at the 
middle ; shaft, straight in its proximal two-thirds, distal third 
sometimes witli wavy outline, tip curved through a quadrant and 
sharply pointed; about"1)*08 mm. from the end there is a slight 
swelling at the situation of a ring of tooth-like sculpturings which 
do not stand off from the shaft, and there may be one or two 
similar swellings more proximally, with rudimentary sculpturings. 
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lUmarhs, The testis sacs and the posterior situation of the 
gizzard represent an approach to PJieretima ; these, with the 
position ot‘ the spermathecal pores, form a distinctive combination 
of characters. 

Distribution. Pattipola, Ceylon. 

40. Megascolex singhalensis Mich. 

1897, Me(fascolex' sinf/halmsis, Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 227, pi. figs. 16, 17. 

1900. Mcf/ascolex singhalensis^ Michaelsen, Tier, x, p. 260. 

Length 115 mm.; diameter 5 min, Segments 130, triannular, 
through setal zone being elevated to form a ridge. Colour whitish 
or grey (due to sublimate). Prostomium epiloboiis No dorsal 
pores. Setal rings almost closed ; the interval aa greater than 
ah, 6 than 6c, etc., zz very irregular, =1^-4 ?/«; in the anterior 
part of body seta a larger than 6, 6 than c, c than d, etc.; numbers 
28/vi, 33/viii, 34/xiii, 40/xix, 41/xxvi. Clitellum ring-shaped, 
xiv-xvii ( = 4). Male pores scarcely one-fourth of circurnferencer 
apart, behind the setal zone; no seta) between the pores. Female 
pores paired. Spermathecal pores two pairs, in 7/8 and 8/9, in 
line with d. 

Septum 6/7 very fine, 7/8 rather stouter, 8/9-13/14 thickened. 
Gizzard in front of 7/8 (? in vii). No calciferous glands. Intes¬ 
tine begins in xv. Last hearts in xiii. Two pairs ol‘ testis sacs, 
in X and xi. Two pairs of racemose seminal vesicles, in xii and 
xiii. Prostates with long loosely tacemose glandular portion, 
extending through xviii-xxvi; duct long, thin, and evenly curved. 
Ovisacs present in xiv. Spermathecal ampulla an ovoid sac; duct 
well set off, two-thirds as long and one-third as thick as ampulla; 
diverticulum tubular, thinner than duct basally, and twice as long 
as duct, which it enters at its ectal end; numerous seminal 
chambers in the swollen ental end of diverticulum ; and a small 
accessory diverticulum with two or three seminal chambers, on the 
eiital portion of chief diverticuliiin. Penial setae 6*5 ram. long, 
80/A thick proximally, 50/A near distal end, bowed to form the 
third of a circle, with laterally rather widened, bluntly rounded 
smooth tip; proximal to tip numerous line, narrow, not closely 
adpressed teeth. 

Distribution. Nuwara Eliya, Ceylon. 

41. Megascolex spectabilis MicK 

1910. Megascolex spectabilisy Michaelsen, Abli. Ver. Hamburg, xix, 
p. 80, pi. figs. 10-12. 

Length 236-320 mm.; diameter 5|-9 to 7-10 mm. Segments 
157-174. Colour dorsally bluish to violet grey, fading ventral wards 
to a light yellowish-grey. Prostomium epilobous tongue open 
behind. First dorsal pore 9/10 (or perhaps 8/9). Setso on ridges, 
small in anterior part and middle of body, fairly large towards 
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hinder end; ventral break indislinct in anterior part, distinct 
but small further back ; dorsal break in general distinct and fairly 
wide; numbers 58/x, 50/xix,59/xxv,30-4()/cl~cIx. Clitellum ring- 
shaped, xiv-xvii (=4). Male pores on small transversely oval 
papillae, or sometimes depressed, about one-fourth of circumference 
apart; no setae between the pores. Female pores paired. Sper- 
inathecal pores one pair, ventro-lateral, in 8/9, about of 
circuin fere nee apart, A pair of small grey circular glandular 
areas iti 17/18, surrounded by a whitish w^all; they lie in front of 
the, male papilla3, their centres' a little lateral to the lines of the 
pores ; they bear the openings of tlie accessory glands. 

Septa //8—13/] 4 thickened, those in the middle of the series 
most. (Esophagus with calciferous gland-like sw^ellings seg- 
inentally in x—xiii. Funnels in x and xi, these segments being 
lilled out by masses of spermatozoa; if testis sacs are present, 
they must be extremely delicate structures. Seminal vesicles 
small, apparently vestigial, in xi and xii. Prostates large, 
occupying a number of segments, thickly tongue-shaped, com¬ 
pactly racemose, consisting of closely aclpressed lobules; duct of 
the same thickness throughout, bent, muscular. An accessory 
gland in front of each prostate, opening in 17/18 (v. sup.); each 
is about half as long and bliick as the prostate, with a smooth 
surface, and consists a])parently of a tube with closely adpressed 
undulations; the duct, or narrow'er ectal end, is not distinctly 
marked oti, Sperinatliecm w'ith very large ampulla; duct very 
short and cone-shaped, concealed by the ampulla; diverticulum 
ovoid, with indistinct stalk, small, attached to ental end of duct; 
a still smaller secondary diverticulum, iinstalked and roundish, 
comprising several seminal chambers, on under side of primary 
cliverfciculiin). Penial setae 2 mm. long, 85^ thick proxiinally, 
almost straight in the proximal half, curved in the distal half 
and most so at the distal end ; this end flattened in a plane at 
right angles to that of the curve of the shaft, tliough not broadened 
the distal fourth, except the extreme tip, ornamented wdth very 
fine, closely set, slightly curved zigzag stria?. 

limiarTcs, The gizzard is not mentioned. Accessory prostatic- 
glands occur also in M, acanthodriloides^ cingxdatiis^ and ceylonicns 
'M,mirellyensisfi\m has relations to this group; compare the penial 
setae of that and the present form. 

Distribution. Vaxvella, Ceylon. 

42. Megascolex sylvicola 

1007. Lmnpito sylvicola^ Michaefsen, Mt. Mus. Hambure-. xxiv 
p. 161, text-fig. 9. ' 

TOGO. Lampito Michaelsen, Mem. Ind. Mns. i p. 18J 

pi. xiii, fig. l^Vext-fig. 15. ^ ' r 

Length 185 mm.; diameter 2|-3^ mm. Segments ca. 200. 
Colour a uniform light grey. Prostomium epilobous tongue 
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narrow. [First dorsal pore in 9/10. Setae small, rather enlarged 
in the anterior half of the anteclilellar region; rings irregularly 
but broadly interrupted dorsall}-, especially at the anterior end; 
regularly broken ventrally, aa==:ca. 2a6; setae a and ft regidarly 
placed throughout the body; numbers 10/iii, l^iv, 1115/xiii, 
21/xvii, 27/xxiv, and ca.ISO at the hinder end. Clitellum ? Male 
pores between the lines a and ft, on minute papillae, the papilla) 
surrounded by a common whitish wall of dumbbell shape. Sper- 
mathecal pores in the line of in 7/8 and 8/9. A large rectan¬ 
gular cushion with rounded corners, broader transversely, on the 
anterior part of xix, laterally reaching about to the line d, and 
pressing back somewhat the setal zone, which is at its hinder 
margin. 

Septa 6/7-13/14 thickened, especially 7/8-9/10. Gizzard hirge, 
in vi (? v). (Esophagus simple, without set-off calciferous glands, 
a little swollen in xiii (? and in some neighbouring segments). 
Typhlosole small and indistinct. Last heart in xiii. Behind 
clitellum in each segment a pair of meganephridia as well as a 
number of micronephridia; in front of this only micronephridia. 
Funnels free in xi. Seminal vesicles, racemose, in xii. Prostates 



Fig. WO.^Megascolex sylvicola (Mich.); aperniatheca made 
transparent by acetic acid ; X 15. 

split into two parts, each part with some more or less deep 
incisures; duct fairly long and thin, irregularly undulating. 
Spermathecal ampulla pear-shaped, passing without break into 
the duct; duct twice as long and at its beginning half as thick as 
the ampulla, but becomes thinner towards its ectal end; two 
diverticula, club-sliaped or nearly cylindrical, about half as long 
and thick as the duct, opening opposite to each other into the 
duct below its middle, each with a single seminal chamber (text- 
fig. 110). No penial setee. 

Distnbution. Tiger Shola, near Kodaikanal, Palni Hills, 
S. India. 

' 43. Megascolex templetonianus Rosa, 

1892. Megascolex templetonianus, Rosa, Boll. Miis. .Torino, vii, 
no. 131, p. 1. 
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1803. Meyasmlex templetonianus^ Ude, Z. wiss. ZooL Ivii, p. 65, 
pi. iv, figs, 13, 14 «, 14 by 15. 

1807. Mec/ascokx ienipletoniamis, Michaelsen, Mt. Miis. IlamWir, 
xiv,p.213, pi. fi^r. 11. 

1900. Mcgaacolex tenipletoniamiSy Micliaelsen, Tier, x. p. 232. 

Length 250-560 mm. ; diameter 10-12 mm. Segments 240- 
570. Colour yellowish to greenish grey. Prostomium without 
dorsal process. First dorsal pore in 11/12 or 12/13. Setal rings 
interrupted dorsally and ventrally; aa=CQ..4ab and =z2zz; 
numbers 62/xii, and further back up to 112. Clirellum ^xiv- 
^xvii (=3)? Male pores ventrally situated, on small papillfie in 
a rectangular depressed area, which has swollen lateral borders 
and extends over -|xvii, xviii, and xix. Ferap,Je pore single. 
Spennathecal pores in 7/8 and 8/9, ventrolateral, in line with h 
or i. Copulatory papillce flat, transversely elongated, in line 
with the male pores, on the hinder part of xvii, both anteriorly 
and posteriorly on xix, and often on the anterior part of xx— 
three or four pairs in all; sometimes also a number of circular, 
less distinct spots on xviii. 

Septa 5/6 or 6/7-14/15 thickened, especially the four or five 
anterior of these. Gizzard in v. Two pairs of funnels in x and 
xi, Ivvo pairs of seminal vesicles in xi and xii. Prostates race¬ 
mose, glandular portion deeply incised, cleft into two. 8per- 
jnathecae tubular, duct thin and verysliort; small finger-shaped 
diverticulum arising from the ectal end. Penial setae 1-6 mm. 
long, 80/X in maximum diameter; distal end slightly bent, 
sharpened in chisel-fashion, and slightly excavated (C e., the 
terminal edge cut out in an arc); ornamentation of numerous fine 
zigzag transverse ridges. 

Bemarlcs. The two points of the penial sete are not seen 
separately in the usual position, since tliey cover each other. 

This species is remarkably similar to M.funis\ 1 should* have 
been tempted to unite the latter with the present species, but 
for the fact that M ichaelsen had examples of both under his eyes 
while he was writing his paper (Mt. Miis. Hamburg, xiv). 

Distribution. Colombo, Ceylon. 

44. Megascolex travancorensis Mich. 

1910. Megascolex traoancoremis f. typicuy Michaelsen, Abh Ver 
flamburg, p. 72, pi. fig 16. 

1913. Megascolex travancorensis var. typicus^ Michaelsen Mt 
Mus. Hamburg, xxx, p. 85, text-fig. JII h. * 

Length 125 mm.; diameter 11-2 mm. Segments 280. Colour 
grey, nonpigraented. Prostomium indistinctlv epilobous. First 
dorsal pore in 4/5. Setm on ii-vi enlarged, ‘distinctly paired in 
the first two, three or four, seta-bearing segments ; rings inter¬ 
rupted fairly widely both dorsally and ventrally, the ventral 
interval very regular ; the setae form more or less regular longi¬ 
tudinal lines, especially those on the ventral surface on the 
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anterior part of the body; numbers— 3 pairs on each side in ii 
and iii, 3 or 4 pairs on each side in iv, 4 pairs or 9 setsa on each 
side in v, ca, 20/vii andix, 23-25/x-xxv. Clitelliirn ? Male pores 
in the setal zone in the line of 6, on slightly raised cushions, which 
(?gg-shaped, their inner borders approximated and parallel, 
their narrower poles directed forwards; both cushions together 
almost fill up a somewhat depressed median area, which is bounded 
laterally and in front by a slight wall, Pernale pores paired. 
8perniathecal pores two pairs, between a and 6, in 7/8 and 8/9, 
about ^ of the circumference apart. 

Septa 6/7-12/13 thickened, the last slightly, the rest more 
strongly. Gizzard large, in vi. ISlo calciferous glands. I'unnels 
free in x and xi. Serninrd vesicles fairly small, compactly race- 
mose, in xi find xii. Prostates fairly large,rather long, irregularly 
rectangular, with deeply incised and uneven surface; duct fairly 
ectal portion longitudinal in direction, fairly thick, with 
muscular shimmer; the longer ental portion winding, about half 
as thick, less glancing, especially at the beginning, where it is 
concealed by the gland. N^o copulatory sacs. Spermathecfil 
ampulla large, pear-shaped, much narrowed and usually much 
bent at its ectal end; duct still thinner, very short, mostly con¬ 
cealed in the body-wall; diverticulum enters the ectal end of 
ampulla, is narrowly club-shaped and somewhat bent at its ectal 
end ; a mass at the ectal end of ampulla seems to represent an 
incompletely formed spermatophore. IS^o penial setm, 

liemarfi'S. The form of the spermathecae relates this form to 
M. konl'anemis. 

Distribution. Pallode, Travancore, 8. India. 
a. var. quilonensis Mich. 

1910, Meffascolex travancorensis var. Michaelsen, Abb. 

Ver. Hamburg, xix, p. 74, pi. figs. 17, 18. 

1913. Megascolex travancore7isii var. Midiaelseii, Mt. 

Mus. Hamburg, xxx, p. 85, text-fig. Ill 0. 

Length 85 mm.; diameter 1-2 mm. Segcnents ISG. Colour 
light grey, non-pigmented. Prosfomiiim epilobous Pairing 
• of setm in anterior segments not distinguishable ; numbers 12/ii- 
vii, 16/xi, 20/xiii, 22/xxv, Olitellum ring-shaped, including 
^ of xiii and ^ of xvii (= 3^^). Male pores ca. circumfereTice 
apart, in a common transverse groove ; in front of this, in 17/18, 
a transversely oval, indistinctly limited glandular cushion! 
Spermathecal pores in 7/8 and 8/9, in line with a, ca. of 
circumference apart. Prostates extend through ten segments ;^the 
duct is very thin in its ental third. Spermathecal ampulla broad 
and flat, irregularly bulged; diverticulum very long, longer than 
ill the type-form of the species; sperrnatophores in ectal part of 
ampulla spherical (once two sperrnatophores in one ampulla). 

Distribviion. Shasthancottah, near Quilon, Travancore. 


M EUASCOLEX. 


h. var. ghatensis MIcIl 

1910. Megaseolea' tmvmicoremis \ar. ghaten$Uj Micliaelseji, Abli. 

Ver. Hamburg, xix, p. 75. 

J913. Megascolex travanc(yi'ensU var. ghatmsisj Michaelsen, Mt. 

Mas. Hamburg, xxx, p. 85, text-fig. 111 1). 

^ Length ca. 80 mm.; diameter l-l^ mm. Segments ca. 185. 
Colour light to dark grey, unpigmented. Seim not paired in 
anterior segments; numbers 12/ii-iii, 16/iv, 18/v-xiii, 20/xxv.‘ 
Clitellum ring-shaped, xiv—^ xvii ( = 3^)? Male pores in setal 
zone, ca. of circumference apart, on small roundish papilla?; 
a median ventral male field, somewliat depressed, shield-shaped, 
extending backwards to setal zone of xix; the male pores appear 
as inesially projecting swellings of tlie prominent border of the 
area. Spermathecal pores iu 7/8 and 8/9, medial from the line 
of rt, ca. jC of circumference apart. Prostates and spermatlieca 
as in var. quilonensis; for the rest as in the typical form of the 
species. 

Disirlhution, JMaddathoray, Travancore. 
c. var. bonaccordensis Mich, 

1913. Magascohx travancorensis var. bo^iaccordensisy Micbaelseii 
Mt. Mas. Hamburg, xxx, p. 84, text-fig. Ill A. ^ 

Length 250 mm.; diameter 2|-3| min. Segments ca. 300. 
Colour pale, non-pigraented. Body extremely long and thin. 
Ventral setm in anterior region enlarged (as far as vi); rings 
distinctly and regularly broken ventrally, aa^2 ab, seta? a in 
regular longitudinal lines; clorsally rings not broken; setse not 
in pairs ; numbers 12/ii, 16/iii, 20/xvi, 25/xxvi,45/cclxxx (L^., the 
numbers are much greater posteriorly). Clitellum ring-shaped, 

.j xiii-jxvii (=4). Male field trapeze-shaped, with rounded 
angles, broader than long, flat and sucker-like, projecting at the 
sides of the animal, extending from a little behind the setal zone 
of xvii to a little behind that of xviii; the heart-shaped centre 
and anterior and lateral borders of the area are raised, a depressed 
portion being left on each side of the heart-shaped figure, and a 
deeper depression, transverse in direction, behind,at the posterior 
border of the area ; the lateral depressions are almost filled up by 
fiat elevations, so that the actually depressed portion is confined 
to a groove around these and to the transverse depression at the 
posterior border. The posterior ends of the lateral borders are 
turned in towards the middle line as papillae, which are doubtless 
the male porophores. Female pore single. Spermathecal pores 
two pairs, in 7/8 and 8/9, in line with h. 

Sept? 5/6-14/15 thickened, the middle ones of the series most. 
Gizzard large, in v. Pf’ostates lobed and uneven, in xvii-xxi, 
much constricted by the septa; duct fairly thick and 

muscular iu its ectal, thinner and pot shining in its ental part. 
Spermathecal ampulla sac-like in its ental, narrow in its ectal 
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portion; duct small, a little thinner than the ectal part of the 
ampulla; diverticulum narrowly club-shaped, opening into the 
duct, about half as long as main pouch. 

IHstribution. Bonaccord, Travancore. 
cL var. pentagonalis (Steph,), 

191.6. Megascolex pentagonalis^ Stephenson, Rec. Iiul. Mus. xii, 
p. 931, pi. xxxii, figs. 23, 24. 

Length more than 108 mm.; diameter 3 mm. Segments 
more than 94. Colour a uniform medium grey. Secondary 
annulation in segments vii-ix. Anterior end truncated; pro- 
stomiiim small, triangular, the posterior angle pointed. Birst 
dorsal pore in 5/6. Ventral setal gap = 2GJ in front of clitellum, 
2| ah behind it; dorsal gap large, 4-5 yz in front of clitellum, 6 or 
even 8 yz posteriorly; ventral setae in fairly regular longitudinal 
lines, dorsal setm not; ventral setse of viii and ix remarkably 
small; numbers 14/v, 10/x, 14/xii, 13/xix, 19/xxii, 20 or 22 
further back, 32 at hinder end of the (incomplete) specimen. 


Fig. Il l.^Megascolex iravancormsis Mich. var. pentagonalis \ 
male genital field. 

OUtellum not definitely limited, xiv-|xvii ( = 3|). Male field 
(text-fig. Ill) on xviii, pentagonal in shape, with the base for¬ 
wards, the whole occupying theanterior two-thirds of the segment; 
the lateral angles produced outwards, and the whole area surrounded 
by a groove and marked by an inverted T-shaped depression. 
Male pores under the overhanging posterior sides of the pentagon, 
near the lateral angles, in line with seta) h, Spermathecal pores 
small, in 7/8 and 8/9, in line with h. 

Septa 6/7-10/11 considerably thickened, tlie next few mode¬ 
rately so, and then gradually thinner as far as 16/17. Q-izzard 
in V, firm and barrel-shaped. JN^o calciferous glands. Intestine 
begins in xvi. Prostates long, band-like, much incised, extending 
from xvii to xx; duct sinuous or curled, passing backwards to its 
opening, its ental portion being the thinnest. Spermathecal 
ampulla sausage-shaped, bent near its ental end, the ental end 
being slightly dilated; duct short, half as thick as ampulla ; 
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diverticulum from junction of duct and ampulla, more than half 
as long as ampulla, thin, tubular, with a slight dilatation at its 
ental end (text-fig. 112). 

JDistribuiion. Trivandrum, Travaucore. 


Jbig. Xl^.-^Meffuscoiex travancorenais Mich. iix\\']pentagon<ilis\ 
speriiiatheca. 

Remarks on the several forms belonging to the species. The forms 
constitute an almost unbroken series, bonaccordensis^ the largest, 
being at one end, ghatensis, the smallest, at the other; the next 
largest, typica and pentagonahs^ come near bonaccordensis^ and the 
second smallest, guilonensis, near ghatensis. The male field of 
JVfichaelsen s forms are illustrated by a series of din grams in 
Michael^sen’s paper of 1913, and that of pentagonalis in mine 
of 191b (reproduced here as text-fig. Ill); all can be reduced 
more or less to a common type ; it is possible that the differences 
are to some extent unreal, and due to varying states of con¬ 
traction. 

A renewed examination of var. pentagonaVis does indeed seem 
to show that the male pores are as described above; but from 
internal inspection they appear to be in line with seta c, about in 
the setal zone ; there is no outward indication of a pore here, this 
position corresponding to the extreme outer angle of the marginal 
groove. 

45. Megascolex trilohatus {BtepK), 

1914. Lampito trilobata, Stephenson, Rec. Ind, Mus. x, p. 340, 
pi. xxxvi, figs. 2-4. 

Length 86 ram.; maximum diameter 4 mm. Segments 160." 
Colour light brown dorsally, with mid-dorsal purple streak behind 
clitellum. Ventral surface flattened. Prostomium combined 
pro- and epiloboiis tongue not cut off behind. Dorsal pores 
from 11/12. Setal rings almost closed dorsally, but the interval 
irregular; ventrally a(fir=2^-3 ab,, or even 4 ab in front of 
clitellum ; the largest interval is ab^ and the largest setm ai’e a ; 
numbers 28/v, 40/ix, 44/xii, 34/xix, and 32-34 more posteriorly. 
Clitellum extends over | xiv-xvii (s=s3^) Male pores between 
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h and c, nearly a quarter of circumference apart, each pore on, and 
near the outer border ot, a raised flat glandular area ; the area 
takes up the whole length ol: the segment, and has a semicircular 
inner border and an indented outer margin the outline of which 
forms three lobes. Female pore apparently single. Spermatheeal 
pores small, in 6/7, 7/8, and 8/0, about in the lateral line of 
the body. 

Septa 6/7-8/9 considerably and 9/10-11/12 greatly thickened, 
the thickening rapidly diminishing behind this. Gizzard in v, 
semi-ellipsoidal, its anterior end joined to a soft 'wide portion 
of the oesophagus. No set-off calciferous glands ; oesophagus with 
lamellated internal wall in some of the anterior segments, where 
it is slightly dilated. Intestine, begins in xx. Last heart in xiii. 
Megauephridia and micronephridia coexist behind xx; in xx and 
in front only micronephridia, which are in numbers on the septa, 
and extremely dense on the body-wall in xv-xvii, but are rare or 
absent on the parietes elsewhere. Funnels free in x and xi. 
♦Seminal vesicles in xii, lobulated, curving round the gut so as to. 
meet dorsally. Prostates of considerable size, confined to xviii, 
lobulated; duct stout, white and shining, short and only slightly 
bent. Spermathecal ampulla large, irregularly shaped, variable in 
form ; no distinct duct, only a narrowing of ampulla where it 
reaches body-wall; two diverticula, small, elongated, and rather 
club-shaped, opposite each other, given off from the ectal end of 
the main pouch. Penial setae 1’2 mm. long, 36/>t.ia maximum 
thickness, gently curved ; distal end of shaft armed with tri¬ 
angular teeth of some size, extending further up the shaft on the 
outside of the curve than on the inside; tip scooped out like a 
horseshoe, with a web spanning the concavity. 

Distribution, Baroda. 

46. Megascolex trivandranus Steph, 

1916. Megascolex trivandranus^ Stephenson, Kec. Ind. Mas. xii, 
p. 380, pi. xxxii, figs. 25, 26. 

Length 72 mm.; diameter 2 mm. Segments 136. Colour grey, 
with darker mid-dorsal line; clitellum reddish-brown. Pro- 
stomium epilobous ^ to Dorsal pores from 5/6. Dorsal 
setal gap=2~3 yr, ventral=3 a6, or it may be 4ab behind the 
clitellum; the intersetal distances increase towards the sides, 
ah being the smallest; numbers 36/v, 43/ix, 41/xii, 31/xix, and 
29 in the middle of the body. Clitellum xiv-xvii (=4). Male 
pores on small papillae in line with c, or he, at tlie ends of a traUvS- 
versely elongated depression .deepest at the ends and slightly 
convex forwards; ‘the depression is surrounded by a whitish lip, 
and with the lip takes up the whole length of the segnienf/ (text- 
fig. 113). Spermathecal pores on minute papillm, in 7/8 and 8/9, 
just external to the line of h. 

Septum 7/8 slightly thickened; thenceforward septa mode¬ 
rately thickened up to 11/12, thence decreasingly so to 15/16. 
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Gizzard with a smaller portion in v, a larger portion in vi, sub- 
spherical, anterior end flattened. (Esophagus seginentally swollen 
and vascular in ix-xiv. Intestine begins in xvi. Last* heart in 
xiii. Nephridia behind clitellum arranged in a single row just 
behind the septum in each segment; in front of clitellum none 
on parietes, but stalked tufts by the side of oesophagus, the first 
of the series large and connected with hinder angle of . pharynx. 
Eunnels free in x and xi. Seminal vesicles, racemose, in xi and 



•Pig. 111.— Megciscolex irivandra 7 bus 
Stepb.; sperinatbeca. 

xii, the posterior pair the larger. Prostates small, confined to 
xviii, lobules closely compacted; duct relatively stout, passing 
transversely inwwds, thinner at its ental end and gradually 
widening. Spermathecal ampulla smooth and ovoid ; duct rela¬ 
tively stout, two-thirds as long and half as broad as ampulla; 
diverticulum two-thirds as long again as duct and ampulla together, 
tubular, coiled and twisted, arising from ectal end of duct, at its 
free end a small spherical chambor with simple cavity (text- 
fig. 114). No penial setsb. 

llemarks. There is a jnistake as to the length of the diverticulum 
in the original text—see the figure, which shows it correctly. 

The species is closely related to M. cochmensis with its var. 
2 >haseoliis, It is a smaller worm, liowever, the gizzard is more 
posterior, the length of the spermathecal diverticulum is much 
greater, and the male field has a different conformation. 

Disinhution, Triyandrum, Travancore. 

47. Megascolex varians Mich, 

1897. Megascole.v variansy Michaelsen, Mt. Mus. Hamburg, xiv. 
p. 201, pi. figs. 24, 26. ' 

1900. Megascolex varianSy Michaelsen, Tier, x, p. 220. 

Len^h 85-290 mm.; paximuni diameter 3-7 mm. Segments 
136-262, trianiiular or still further subdivided. Prostomium 
prolobous. First dorsal pore in 6/7 (? 5/6). Setae in anterior 
part of body mostly in 16 regular longitudinal rows, behind the 
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clitelhmi up to 20, further back up to 24 per segment; in the 
posterior part only a and h in regular lines; ventral gap = 2-2^ 
dorsal gap in front=4^ i/3?, behind is irregular, but mostly smaller. 
Clitellum swollen, ring-shaped, xiv-xvii ( = 4). Male pores in 

line with hy on papillae which are accompanied laterally by curved 
longitudinal walls. Female pore single. Spermathecal pores 
two pairs, in 7/8 and 8/9, in line with h. Copulatory cushions 
with central pit, mostly unpaired, seldom paired, but when 
unpaired not always median, on segments viii-xiii, xv-xvii, xix- 
xxii or some of these, taking up the whole length of the segment; 
they are the rule on xii and xiii, but are very often absent on 
X and xi; very variable, seldom altogether wanting ; on the 
clitellum they are Hat, not raised. 

Septum 5/6 very thin, 6/7-11/12 thickened, the first less than 
the rest. Gizzard in v (and ? vi). No calciferous glands. 
Intestine begins in xix. Last hearts in xiii. Testes and lunnels 
two pairs, free. Seminal vesicles racemose, in xi and xii. 
Prostates with small glandular portion; duct narrow, forming a 
single spiral turn. Spermathecal ampulla an irregular sac; duct 
short, narrow; divertiouluin finger-shaped, somewhat thinner 
and longer than the duct, which it joins at the ectal end of the 
latter. Penial setse in two sacs on each side, representing setm 
a and 6, several setm in each sac ; 2*5 mm. long, 35 thick in 
the middle, almost straight, bowed at each end, bluntly pointed, 
ornamented with numerous broad and not very closely adpressed 
teeth, irregularly placed. 

Bemarlcs. There are astonishing variations in the size of the 
mature worms. 

DisfHhution. Nuwara Eliya, and probably Peradeniya, both in 
Ceylon. 

a. var. simplex Mkh, 

1897. Megazcolex varians var. sitnplex, Michaelseu, Mt. Mus. 
Hamburg, xiv, p. 207, jl. fig. 23. 

1900. Megascolex varians var. simplexy Michaelseu, Tier, x, p. 221. 

1913. Megascolex annandaleiy Siephenson, Spol. 5icyh viii, p. 263. 

1913. Megascolex curtns, Stephenson, Spol. Zeyl. viii, p. 267, pi. ii, 
fig. 10. 

1915. Megascolex varians var. Stephenson, Mem. Ind. 

Mus. vi/ p. 88. 

Length 62-90 mm.; maximum diameter 2|-3 mm. Segments 
114-184. Colour light grey or olive. Prostomiurn prolobous, 
or epilobous First dorsal pore 9/10. Setal rings broken 
dorsally and ventrally; zz = 2yc anteriorly and 4 yz behind, aa =^3ah 
in front of and 4 ab behind clitellum; in front of clitellum setae 
arranged in regiilar longitudinal lines, in 6 pairs on each f^ide ; in 
the hinder part, while the number of setae is about the same, 
those in the lateral region are more irregularly distributed. 
Clitelhiin xiv-xvii (==4), Male pores in line with 6, on small 
papillsB T-y of circumference apart, the surroiincling area 
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tliickeaed and wrinkled. Sperinatbecal pores one pair, in line 
with 6, in 8/9. Copulatory cushions variable j behind the clitellum 
none, one (most usually), or two, on xx . . . . xxiv; and one, a 
pair, or three in front of this, on ix . . . . xii, or on ^y* 

Some of the septa 7/8-10/11 thickened. Gizzard in vi. Pros¬ 
tates small and compact; duct thin and straight. Sperrnathecal 
ampulla of an inverted pear-shape; duct ot moderate thick¬ 
ness; diverticuhiiii very long, 3-4 times as long as ampulla, 



Eig; 115 .—Megamley mriam Mich. vur. slmpleK ; 
distal end of penial seta. 

tubular, coiled or bent on itself. Penial setae (text-fig. 115) 
up to 7-25 rnm. long, 24^ thick, tapering to a blunt point; distal 
end slightly broadened and flattened; ornamentation of small 
triangular teeth irregularly distributed all round. 

DistribiUion. Nuwara Eliya and Pattipola, Ceylon. 

b, var. insolitus Steph. 

1915. Megascolex variam var. insolitm^ Stephenson, Mem. Ind. 
Mus. vi, p. 86, pi. viii, figs. 22, 23. 

Length variable, up to 70 mm.; ihaximumdiameter 3 mm. Seg¬ 
ments 111. Colour light grey, both dorsally and ventrally. Pro- 
stoiniuto prolobous. Dorsal pores from 6/7. Dorsal break in front 
of clitellum = 2 - 2 i 2 /^,/behind =3-312/2:; ventrally in front of 
clitellum aa=:2ia5, behind =3a5, and more posteriorly ~4a6; 
the intervals ah and he are larger than the rest, and a and h are 
arranged in regular lines ; setoe a and h larger than the rest, and 
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the setae of segments larger than those of other segments; 
numbers 22/v,'24/ix, 22/xii, 27/xix, and 31 further back. Cli- 
tellum xiv-xvii ( = 4). Male pores in line with 6, ca. one-fifth 
of circumference apart, on slight papillae which are partly sur¬ 
rounded by grooves in front and behind. Female pore single, on 
XV, rather in front of setaf zone, in a darker slightly depressed 
area. Spermathecal pores one pair, in 8/9, in line with 6, a quarter 



A 


Fig. 1 Vi .-—Megascolex varians Mich, var, 
iivsolitus ; distal end of penial seta 
(the whole of the portion which is 
beset with spines is shown); X 220. 

of circumference apart. A papilla constantly on xii, transversely 
oval, taking up the whole length of the segment; others may be 
present, €.^., one on xx, or one on xiii; these may or may not 
be median. 

Septum 8/9 slightly thickened, 9/10 considerably, thence 
diminishingly so as far as the prostatic region. Gizzard large, 
barrel-shaped, in v and vi (?). No calciferous glands ; paired ovoid 
swellings of the oesophagus in xiv-xvi, and also less markedly in 
xvii. Ovaries in xiii, large, flattened and plate-like; funnels in 
xiii; oviducts converge and meet underneath the nerve cord, then 
enter body-wall just in front of the attachment of septum 14/15. 
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Spermathecal apparatus variable; ampulla large, egg-shaped; 
duct proceeds from wider pole of ampulla, varies iu length, may 
be fully as long as ampulla or considerably shorter, stout, nar¬ 
rowest at ectal end, where it gives origin to diverticulum; diverti¬ 
culum tubular, longer than ampulla and duct together, and 
about as thick as the duct. Penial setae 5 mm. long, 27/x thick 
near the tip, nearly straight; the free end slightly expanded, 
transversely cut across at the tip, and thinned in the middle, so 
as to give a web stretching between the two limbs of a fork ; a 
number of irregularly iu-ranged spines project from the distal- 
most portion of the shaft; the penial sacs are enormously long, 
extending back to be attached in xxvi. 

Eemarhs, The name insolitus is given to this variety on account 
of the anomalous situation of the female pore. 

Distribution. Horton Plains, Ceylon. 

48. Megascolex vilpattiensis {Mich.). 

1907. Lampito vilpatiienm, Micliaelseu, Mt. Mus. Hambiirtr, xxiv 
p. 100, text-fig. 8, ^ ^ 

1909. Lampito vUpattmisiSf Micliaelseu, Mem. Ind. Mus. i, p. 179 

pi. xiii, hg. 18. ^ 

1910. Mepasoolex vilpaUiensis, Michaelsen, MjOberg’s Austral. 

Exp, p. 52. 

Length 70-90 rum.; maximum diameter 2-2| mm. Segments 
154-178. Colour a uniform light grey. Prostomium indistinctly 
epilobous ca. f, tongue narrow. Eirst dorsal pore in 10/11. 
Setse enlarged at ends of body, especially ventrally; rings regu¬ 
larly interrupted dorsally and ventrally, = zz:=i2-3yz*, 

setiB a and h regularly disposed throughout the body, paired, a6 
being mostly smaller than be; in ii, iii, and sometimes iv, the set^e 
are in four pairs, the ventral pairs much closer than the lateral * 
numbers 8/ii-iii, 8 or 9/iv, 9 or 10/v, 9-11/ix, ca. 11/xiii, ca. 

ca. 24/xxvi, at hinder end ca. 26. Olitellum ring-shaped, 
xiii-xviii (=6). Male pores between the lines a and b, about one- 
tenth of circumference apart, on small papillm which are directed 
forwards. Eeinale pores paired. Spermathecal pores two pairs, 
in //8 and 8/9, in line with cc^ about one-eighth of circumference 
apart. A pair of glandular cushions, shortly oval or egg-shaped, 
their long axes converging posteriorly, on 17/18, extending nearly 
as far as the setal zones of xvii and xviii, and laterally approxi¬ 
mately from the line a to the line c. 

Septa 6/7-12/13 thickened, especially 8/9 and 9/10. Qizzard 
large, cylindrical, in v. No calciferous glands. Last heart in xiii. 
In the postclitellar segments at least, a pair of mega- as well as a 
number of micronephridia. One pair of funnels free in xi. One 
pair seminal vesicles, b^ad, racemose, in xii. Prostates with flat, 
broad, almost band-like glandular port, with some deep iucisures 
and lobes, and numerous fine furrows; duct from the middle of 
the inner border, very long, irregularly coiled, thin, but increasing 
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in thickness towards the octal end. Spermathecal ampulla oval; 
duct fairly abruptly set off, about twice as long and b^f as thick 
as ampulla; two diverticula, opposite each other, nearly straight, 



Fig. 118. —Megascoleai inlpattieims (Mioh.); sperjuatheca 
made trausparorit by acetic acid; X 18. 

sausage-shaped, lialf as long or nearly as long as and half as thick 
as the duct, into the ectal end of which they open (text-lig. 118). 
No penial setae, 

Distrihution, Vilpatti, Palni Hills, S. India. 

49. Megascolex willeyi Mich. 

1909. Megascolex wUlmjiy Michaelson, Spol. Zeyl. vi, p. 96, text- 

figs. 1,2 ft, 2 6, 8. 

1910. Megascolex willeyif Michaelseii, Abh. Ver. Hambure:, p. 68, 

pi. figs. 19, 20. 

Length 40-55 mm.; diameter 2^-3 mm. Segments ca. 140. 
Colour yellowish-grey, nonpigmented; clitellum brownish-grey; 
the living animals whitish. Prostomium combined pro- and epi- 
lobous ky tongue almost square, open behind. Dorsal pores 
begin from 9/10. Setae at the ends of the body somewhat 
enlarged ; setae aa in regular lines on each side, the others not so 
regular, or not regular for long distances; numbers of setae in 
anterior part 8, in middle and hinder parts 12, in anterior part 
arranged in wide pairs, while aa=:2a6 and dd^ocd; further 
back aa 8till==2<76, but the median dorsal distance varies, e.g., 
=2e/or4^/. Clitelhun ring-shaped, xiv-xvii (=4). Male 
pores in or a little lateral to the line of 5, at the tip of apparently 
11 on-retractile penes, which arise on each side from the hinder 
part of segment xviii, and are flattened antero-posteriorly, and of 
the shape of an equilateral triangle. Peinale pores either paired, 
or single and median. Spermathecal pores two pairs, in 7/8 and 
8/9, in the line of 6, about one-third of circumference apart. A 
pair of flat transversely oval pitpillee usually on the anterior part 
of xvliiin the line of the ventral pair of setse; these may be repre¬ 
sented by a single median papilla; sometimes a pair of rounder 
papillm on xix, in front of the pairs of ventral setse ; occasionally 
paired papillas in a similar position on ix and x. 

Septa 7/8-11/12 slightly thickened. A large gizzard in vi 
(or perhaps v). No calciferous glands. Punnels free in x and xi. 
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Seminal vesicles compactly racemose, iu xi and xii. Prostates 
small, glandular part racemose or rather villous, the lobules being 
loosely compacted; duct about,as long as glandular portion, 
straight, fairly thick, spindle-shaped, with muscular shimmer. 
Spermathecal ampulla pear-shaped; duct not sharply marked off, 
short and thin; diverticulum arising from duct, very small, 
tubular, a quarter as long as ampulla and duct together, con¬ 
sisting of a number of minute seminal chambers without central 
lumen. Penial setsB slender, ca. 1 mm. long, proximally 18 fi thick, 
at distal end 5 ; proximal two-thirds of shaft slightly bowed, 
the distal third forming a semicircle with the curve in the 
reverse direction to that of the bowing of the shaft, tip bent back 
once more, simply |)ointed; on the concave side of the semicircle 
are numerous transverse rows of line hairs, standing oft* obliquely 
and so giving a brush-like appear&nce. 

Remarks, This species forms a transition from Notoscolex to 
MegaMolex; the anterior end resembles Notoscolex exactly, the 
hinder end resembles the obsolete genus Trichceta (with six pairs 
of setae per segment throughout the body). 

Ristrihution, Labugama in Hatnapura Dist., Ceylou. 

oO. Megascolex zygochsetus Mich, 

1897. MegmcoUx zygochmtus^ Michaelsen, Mt. Mus. Hamburg, xiv, 
p. 199, pi. figs. 21,22. 

1900. Megascolex zygochcetus, Michaelsen, Tier, x, p. 217. 

1909. Megascolex zggochcstusy Michaelsen, Spol. Zeyl. vi, p. 101. 

Length 50 mm.; diameter 3 mm. Segments 134, no secondary 
annulation. Colour a fairly bright light brown, with faint red 
shimmer. Prostomium ? First dorsal pore in 9/10, Setae in the 
anterior segments regularly paired, in ii and iii three pairs on 
each side, f/6 = C(i = e/=| = I cZ(f, aa = 2 aft, ^f — Saft; further 

back indistinctly paired, number of setae in iv~xvi is 10, in xxvi 
is 20 ; the lines of a and ft regular throughout the body, aa greater 
than aft, ah less than ftc; setae a much enlarged, ft less so. Cli- 
tellum? Male pores on transverse oval papillae, which extemd 
from the line of a to that of c, the pores in line with ft. Sper- 
mathecal pores one pair, in 8/9, in line with c. 

Septum djQrevy thin,6/7-13/14 slightly thickened. Gizzard in v. 
Last hearts in xiii. Nepfiridia diffuse, aggregated in places into 
denser clumps. Seminal vesicles racemose, in xi and xii. Pro¬ 
states with loosely racemose glandular part; duct thin, narrow 
and straiglit. Spermathecal ampulla, of an inverted pear-sliape, 
attached to the short broad duct in common with a finger-shaped 
diverticulum, which is almost as large as the ampulla ; ampulla 
and diverticulum diverge at about a right angle. Penial setae 
2| mm.long, 40/x in maxipium thickness, with flattened distal end 
slightly broadened lancetwise and bent at an angle, the extreme 
tip slightly bent back ; the flattened part transversely ridged, and 
above this many irregular rings of very slender fairly closely 
adpressed teeth. 
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li&mm'ks. This species follows M, tvilleyi in the transition from 
Notoscoleoo to Megasc6lex\ while M. willeyi resembles Notoscoleco at 
the anterior end, and the obsolete genus Trichoeta at the posterior, 
this species resembles THclmia at the anterior end, and the 
ordinary Megascolecc further back. 

The original specimen was single, and was found by Micliaelsen 
in Schiuarda’s collection, along with the original specimen of 
Perichceta hrachycycla {Megascolex brackycyclus). 

Eatnapura, at the foot of Adam's Peak, Ceylon. 

9. Genus PHERETIMA Einh. 

1896. PenclKctUy Beddard, Monog. p. 388. 

1900. AmyntaSy Beddard, P. Z. S. 1900, p. 609. 

1900. Pheretima, Micliaelsen, Tier, x, p. 234. 

1907. Fheretimay Michaelsen, “Fauna S.W. Austral, p. 1C4. 

Setae numerous on each segment. Spermatbecal pores 1-6 pairs 
between iii and ix. One gizzard in viii, or between 7/8 and 10/11. 
Micronephridial. Testes and funnels enclosed in testis sacs. 
Prostates with branched system of ducts. Penial setae almost 
always wanting. 

The history and synonymy of the genus may be gathered from 
Beddard’s Monograph, and from MichaelserPs volume in the 
Tierreich. The genus was revised by Beddard in Proc. Zool. Soc. 
1900 up to that date. 

Pheretima forms the end of the tnain line of descent from 
Phitelhos, — of the axis of the Megascolecine tree. The genus has 
evolved from Megascolex, from which it differs in the more pos¬ 
terior position of the gizzard. Testis sacs, present throughout 
the genus, are usually absent in Megascolex; penial setm, often 
present in MegascoleXy are usually absent in Phei'etima (described 
ill one Indian species, P. osmastoni) ; the setal rings are often 
closed in Pheretima, while they are usually or always open in the 
dorsal and ventral middle lines in Megascolex» But no feature 
except the position of the gizzard is absolutely diagnostic. 

Other general features of the genus are the position of the 
ring-shaped clitellum, which usually covers segments xiv-xvi; the 
female pore is almost always single and median; septa 8/9 and 
9/10, or one of these, are absent; the intestine gives off a pair of 
conical C£eca, directed forwards, in segment xxvi or thereabouts ; 
the testes and funnels are usually two pairs, in x and xi,and their 
testis sacs communicate across the middle line with their fellow 
in the segment; the seminal vesicles are two or three pairs, in 
xi and xii, or x, xi and xii, and communicate with the testis sacs. 

Dutrihution (Chart III). The genus is one of the commonest 
'throughout India, but this is in virtue of its peregrine species, 
such as P. posthuma, hatvayana, heterochceta, houlleti; the only 
parts where Pheretima is endemic are Burma, the Andamans, Lower 
Bengal (one or two species), and possibly the JN^ilgiris and the 
extreme South (perhaps two or three species). 
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Oiitaide ladia the genus has spread so as to become world¬ 
wide ; but its proper home is S.E. Asia and the Malay Archi- 
. pelago, China, and Japan; there is a single endemic species in 
Queensland, and perhaps one in the Comoro Islands (Michaelseo, 

123). 

Key to the Indian species of Pheretima. 


1. No spermathecal pores ... 2. 

One pair spermathecal pores in 7/8 ...... P. taprohan^. 

Two pairs spermathecal pores in 5/6 and 6/7 3. 

Two pairs spermathecal pores in 7/8 and 8/9 P. andamanensis. 
Three pairs spermathecal pores in 5/6-7/8 i. 

Three pairs spermathecal pores in or near 

6/7-8/9 .^. 5. 

Pour pairs spermathecal pores in 5/6-8/9 .. 10. 

Five pairs spermathecal pores in 4/5-8/9 . . P. bicincta. 

2. Male pores on xx .. P. anomala. 

Male pores on xviii . . P. elongata (part.). 

3. Copulatory papillce 3 to 7 pairs, on xix and 

following segments. P. elongata (part.). 

Copulatory papillae very small, in groups on 
xviii and neighbouring segments ...... P. haioayana (part.). 

4. Spermathecal diverticulum as a stalked sac, 

within which is a convoluted tube. P. birmanica. 

Spermathecal diverticulum ending in a small 

simple dilatation . P. hawayana (part.). 

6. Copulatory organs absent . 6. 

Copulatory organs present. 7. 

6. Spermathecal appendages consist of a single 

diverticulum. P. travancorensis. 


Spermathecal appendages consist of a diver- 
ticiihim and a stalked gland or glands 


arising in connection with its ectnl end.. P. hotdletl 
Spermathecal appendages consist of two 
diverticula, of different characters, one 
dilated at the entalend, one simply tubular. P. trivandran 

7. Copulatory organs median.P. osmastoni, 

Copulatory organs paired . 8. 

8. Copulatory organs situated in the sperma- 

tnecal region. P. bournei. 

Copulatory organs in the region of the male 
pores. 9. 

9. Copulatory organs as a single pair of papillse 

on xviii . P. carinensis, 

Copulatory organs as two pairs of papillse, 
in grooves 17/18 and 18/19. P. peguana. 

10. Copulatory organs absent. 11. 

Copulatory organs present. 14. 

11. Prostatic duct with many windings .. P. lignicola. 

Prostatic duct in a simple loop. 12. 

12. Prostatic duct forms a Ipng, backwardly- 

extending loop./....... P.fece, 

Prostatic duct forms a loop which is con¬ 
fined to the neighbourhood of the male 
pore . 16. 


V 
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18. Spei’mathecal divorticulum ends in a simple 

iinob-like seminal chamber. P. heterocJueta (part.). 

Spermathecal diverticulum ends in an 
elongated moniliform or irregular sem¬ 
inal chamber..... .. P. alexandri. 

14. Copulatory organs in the neighbourhood of 

the spermathecal apertures. P. JieterochcBia (part.) 

Copulatory oig-ans in the neiirhbourhood of 
or behind the male pores. 15. 

15. Setal rings closed . 16. 

Setal rings widely broken ventrally. P. burliarensis. 

16. Copulatory organs median.. P. andersoni. 

Copulatory organs paired . 17. 

17. Copulatory.organs as large discs on xviii.. P.siictoria. 
Copulatory organs as small papillae on xvii 

and xix.. P, posthuma. 


P. quadragenaria, which formerly pa^ssed as an Indian species, 
is according to Michaelsen (131) not such. The locality given 
by Yaillant and Perrier, “ Indes orientales,” probably does not 
refer to India, but to the Malay Archipelago. 

Perichceta laivsoni was described by Bourne from Ootacamund in 
the Nilgiris (P. Z. S. 1886, p. 664). Beddard does not mention it 
in his revision of the genus in 1900; Michaelsen in the Tierreich 
volume of the same year places it as a doubtful species, and he 
does not admit it in his two Indian lists (54, 58). Its characters 
are as follows :—Length 250 mm.; diameter 2^ mm. (thus it must 
be extraordinarily narrow in proportion to its length). Segments 
119. Setal rings with small dorsal and ventral breaks ; aas=,2 ab, 
zz=i3yz; 30-35 seise per segment. Clitellum indistinct, xiv-xvii; 
setae on clitellum. Male pores not on papillae; female pores 
paired; spermathecal pores two pairs, in 7/8 and 8/9. Gizzard in 
X (?); intestinal caeca originate in xxvi and extend forwards to 
xxiii. 

Perichceta huliJcalensis, from ITulikal-drug in the Nilgiris, is 
also described by Bourne (P. Z. S. 1886, p. 668); but even'its 
genus is uncertain, and it may be a Megascolecc. Length 
200 mm.; diameter ca. 3 ram,; segments 209. Setse about 42 
per segment; rtu=4 a6, z2=7?/z; setae present on clitellum, no 
special setae observed. Clitellum well marked, xiv-xvii. Male 
pores rather near together, on slight papillae; female pore single ; 
spermathecae in segments vii and viii, each with a single diverti¬ 
culum. “I believe intestinal diverticula are present in the usual 
position/* 

PerichcBta mirabilu^ described by Bourne from Naduvatam in 
the Nilgiris (P. Z. S. 1886, pk. 668), is not mentioned by Beddard 
in his Monograph, but is allowed as a species of Pheretima by 
Michaelsen in the Tierreich ; it does not, however, appear in 
either of his Indian lists. Length 130 mm.; diameter 2i mm.; 
segments ea. 114, Setal nngs closed; number of set® 39; 
clitellum xiv-xvi. Male pores far apart, on low papilla; 
spermathecal pores four pairs, in 5/6-8/9. .Four pairs of small 
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papillcD on the hinder parts ot* v~viii, and two pairs situated 
internally to the above, and on the anterior half of the segment, 
in vii and viii (these papillae are said by Bourne to be related to 
the openings of corresponding groups of nephridia; but Michael- 
sen takes the papillee to be copulatory papillae, and the supposed 
nephridia to be glands). Gizzard in x (?); intestinal caeca 
present. Spermatheca) with a single appendage. 


1. Pheretima alexandri {Bedd,), 

1900. Amyntas alexandrif Beddard, P. Z. S. 1900, p, 908, text-figs. 

1-3. 

Length 145 mm.; segments 133; the six segments in front of 
the clitelhirn are more or less triaunulate. Setm rather but not 
markedly larger on the anterior segments, and again rather larger 
at the hinder end of the body; setm a not larger in the anterior 
part of the body ; miiubers not counted, except on ii, where there 
are 10. Clitelium xiv-xvi (= 3), without eetm. Male pores 
very inconspicuous, in setal zone; in front of and behind the 
pores are slightly curved grooves, and a tumid lip surrounding the 
whole; 13 setminteiwene between the pores. Female pore single, 
median. Sperinathecal pores four pairs, in 5/6-8/9, in about the 
same position as the male pores (not seen externally), the open¬ 
ings laterally situated. No genital papillse. 

Septa 5/6-7/8 much strengthened ; 8/9 absent; 9/10 and 10/11 
moderately strong, tl»e following ones decreasingly so. Intestinal 
ca3ca originate in xxvii, rather long, reaching xx, gradually 
taperitig, without secondary bulgings. KSeminal vesicles in xi and 
xii. Prostates large, occupying xvii-xx, much lobulated, some¬ 
what ear-shaped; duct rather narrow, looped, of equal diameter 
throughout; no copulatory pouch. Spermathecal ampulla of an 
inverted pear shape, comparatively small; duct relatively very 
large, longer thati ampulla and more than half as thick, thickening 
even more towards the ectal end ; div'erticulum longer than main 
pouch, entering ectal end of duct, itself consisting of a duct and a 
inoniliform seminal chamber as long as or not so long as the duct 
portion. 

Jiemarhs. The species is described from a single specimen. 
Bedclard considers its relations to F, trinitatis md heteroc/KBta, and 
concludes that it is distinct. Michaelsen (58, p. 11) considers it 
to be possibly identical with P. Jieterochceta. According to the 
figures, however, the form of the spermatheca) and especially of 
the diverticulum should distinguish it" from F. heterocJueta^ as well 
.as perhaps the prostate, which is vestigial or absent in the latter. 

Distribution, Imported to Kew Gardens from the neighbour¬ 
hood of Calcutta. 

u 2 
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2, Pheretima andamaneasis Mich, 

1907. Pheretima andamancnsisy MicLaelsen, Mt. Mas. Hamburg, 
XXiv, p. 164. 

1909. Pheretima andamcmensis, Michaelsen, Mem. Tud. Mus. i, 
p. 194, pi. xiii, fig. 26. 

Length 108-120 mm.; maxiniiira diameter6~6ji mm. Segments 
ca. 110. Colotli’ dorsally dark brownish to violet-grey, ventrally 
yellowish grey. Prostomiiim epilobous ca. small, tongue 
open behind. Dorsal pores from 12/13 (?), distinct only behind 
clitellum. Setm a little enlarged in front of clitellum ; ril)gs 
nearly continuous, slightly broken dorsally; setm closer set 
ventrally than dorsally; numbers 32/v, 45/x, 52/xii, 58/xix, 
54/xxvi. Clitellum ring-shaped, xiv-xvi(=3),seba3 present. Male 
pores about one-quarter of circumference apart, on almost circular 
smooth papillflc, which are themselves seated on lai’ge transversely 
oval rough protuberances occupying the whole length of xviii ; 
about 16 setse intervene between tlie pores. Spermathecal poj’es 
two pairs, in 7/8 and 8/9, about of circumference apart. No 
copul at ory papillae 

Septum 7/8 fairly stout, 8/9 and 9/10 wanting, 10/11 and 11/12 
fairly stout, 12/13 and 13/14 still stouter. Gizzard large ; cteca 



Pig. 119 .—Pheretima andamanensis Mich.; sperinathoca; X 5. 

long and simple, extending forwards for about four segments, 
tapering. Typhlosole simple. Testis sacs impaired, semicircular 
with the convexity anterior, in x and xi, separate from each other. 
Seminal vesicles two pairs, in xi and xii, somewhat granular, each 
witfi a dorsal rather hirge stalked appendage. Prostates loose and 
tuft-like, extending over segments xix-xxiii; duct thickened and 
muscular in its ectal two-thirds, thinner in the proximal third, 
forming an S-shaped curve; no distinct copulatory pouches. A 
large accessory gland in front of each prostate, in appearance 
resembling a P7/-ere<mc<-prostate, more compact than the real 
prostate of this species, occupying xvi-xviii, and differing from 
the similar gland of P, osmasteni in the fact that the small 
divisions of the gland have no distinct ducts ; its duct is thin, 
straight, eetally somewhat broader, opening just in front of and 
medial to the true prostate. Spermathecal ampulla sac-shaped ; 
duct some\idiat shorter, moderately set off, entally lialf as thick as 
ampulla, eetally much intiateci; into this ectal part open a number 
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of irregularly sac-like sessile accessory ampulloo, aud also a thin 
tubular diverticulum almost double as long as the main pouch and 
dilated entally to form a simple pear-shaped seminal eliamber 
(text-fig. 119). 

Remarks. Allied to F. hurcliardi and osinastoni. 

DistrihiUion. 'N. Cinque Island, S. Andaman Island. 

3. Pheretima andersoni AlicJi. 

1907. Fherethna andersoni, Michaelfeu, Mt. Mus. IJamburir. xxiv, 
]), 106, text-fig. 13. 

1909. Pheretima midersoni, Michaelsen, Mem. Jnd. Mus. i, p. 198, 
pi. xiii, fig. 27, text-fig. 20. 

Length ca. 250 mm.; maximum diameter 6 min. Segments 120, 
Colour dorsally and anteriorly chestnut, on other jmrts of the 
body yellowish brown. Prostomium epilobous ca. tongue 
open behind. Dorsal pores visible only behind the clitellar region. 
Setie everywhere very minute, the rings equally dense throughout, 
without gaps ; numbers ca. 100/x, Clitellum ring-shaped, xiv- 
xvi (=3), apparently without seta?. Male pores in the setalzone, 
ca. one-third of circumference apart, in the centre of broad 
slightly-raised pnpillap, oval in shape, limited by a furrow; about 



Fig. 120 .—Pheretima andermii Mich.; spermaibeca ; X 5. 


26 seta? between the pores. Sperm at hecal pores four pairs, in 
5/6-8/9, ventro-lateral, about two-fifths of circumference apart, on 
small papillic. Copiilatory organs as six large transversely oval 
cushions, mid-ventral, in 19/20-24/25, resembling a row of buttons, 
the interval between one cushion and the next small. 

Septum 5/6 thin, 6/7 and 7/8 much thickened, 8/9 and 9/10 
wanting, 10/11 and 11/12 much thickened. Gizzard large. 
Cieca large, slender, simple, witliout any dilatations, arising in 
xxvi. Last hearts in xii. Testis sacs two pairs, in x and xi, 
united in the middle line, tlie anterior smaller than the posteidor; 
each sac communicates with a pair of seminal vesicles in the next 
following segment. The vesicles in xii larger than those in xi,all 
incised; the testis sacs in x also apparently communicate with a 
pair of seminal vesicles in x, which are flat and deeply incised. 
Prostates vvitli flat heart-slmped glandular portion occupying 
several segments; duct fairly long, muscular, thinner at the ends^ 
forming a loop which extends backwards; no copulatory sac 
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vSperiDathecal ampulla vsac-liko; diu^t short, rather thick though 
much thinner than the ampulla ; diverticulum a slender tube, with 
a wavj course, dilated at the free end to form a simple pear-shaped 
seminal chamber (text-fig, 120). 

Distribution. Amlierst, Lower Burma. 

4. Pheretima anomala Mich. 

1907, Pheretima anomala^ Michaelsoii, Mt. Mus. Hamburg, xxi^'• 
p. 167, text-fig. 14. 

1909. Pheretima anomahi^ Michaelsen, Mem. Ind. IMus. i, p. 189, 
text-fig. 17. 

Length 80-90 mm.; diameter 5-5^ mm. Segments ca. 130. 
Colour? Prostomium epiloboiis ca. L Sette very small, rings 
closed dorsally and ventrally, setse equally closely set all round ; 
numbers 70/v, 84/x, 74/xxv. CJitellnm ring-shaped, xiv- 
xvi (=3); seLe. present ventrally on xiv. Male pores on large 
conical papilla? on xx, about one-sixth of circumference apart, 
approximately in line with /*, about 16 seta? intervening. No 
spennathecal pores. Oopulatory papillte, paired, conical, rather 
smaller than the porophores and a trifle more laterally situated, 
mostly four pairs in the setal zones of xviii,xix, xxi, and xxii; one 
sometimes wanting on one or other side,occasionally supernumerary 
papilla? on xvii or xxiii. 

8epta 4y5~8/9 moderately thick, 9/l0 thin, 10/11-13/14 very 
little thickened, none missing. A very large gizzard in viiL 
Intestinal ca?ca large, slender, simple. O'estes seven pairs, in v~xi, 
>vith corresponding funnels; the five anterior pairs free, the tv? c> 
hinder—the homologiies of the normal organs—enclosed in small 
testis sacs. No seminal vesicles seen. Prostates with large 
glandular part occupying several .segments, much incised, 
moderately loose, almost grape-like; duct somewhat tlnckened 
ectally, describing a broad almost S shaped curve; no copiilatorv 
pouch. No spermathecje. 

Distrihition. Sibpiir, near Calcutta. 

5. Pheretima bicincta {E. Ferr.), 

1909. Pheretima violacea, Michaelseu, Mem. Ind. Mus. i, p. 188. 

1910. Pheretima bicincta, Michaelsen, Abh. Yer. Hamburg, p. 84. 

1916. Pheretima bicincta, Stephenson, Rec. Ind. Mus. xii, p. 335. 

1895. Beddard, Monog, p. 407. 

1900, Amyntas violaceus, Beddard, P. Z. S. 1900, p. 641. 

1900. Pheretima violacea, Michaelsen, Tier, x, p. 312. 

1922. Pheretima bicincta, Michaelsen, Capita zool. i, 3, p. 23. 

Length 50-80 mm.; diameter 2| rnrn. Segments 78. ” Colour 
during life a red-violet dorsally, clitelliim yellow; these tints 
largely preserved in alcohol. Prostomium tanylobous, or epilobons 
I, with tongue widely open behind. Dorsal pores from 11/12 
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or 12/13. Setal rings with quite small dorsal and ventral breaks ; 
setae of anterior segments enlarged, except on x where they 
are nmrkeclly smaller, small on the first two segments of the 
clitellum, large on the third; numbers 44/v, 50/x, 40/xvi. 
Olitellum xiv-xvi (=:3), with complete rings of setae; clitellum 
may be wanting on hinder half of xvi. Male pores in litie with/, 
4-8 setae between the pores, about one-seventh of circumference 
apart, on considerable conical blunt porophores. Spermathecal 
pores five pairs, in 4/5-8/9, in line wdth / and wdth the male pores, 
except that the last may be rather further from the middle line. 
A pair of papillae, not always present, just behind and to the - 
outer side of the male pores, in 18/19, continuous with the raised 
area on which the pores are situated. A pair of small glandular 
depressions ventro-lateraliy in 9/10. 

Septa 5/6-7/8 and 9/10-10/11 thickened, 8/0 absent. Gizzard 
elongated, firm, barrel-shaped. Intestine begins in xv or xvi; 
caeca very short, broad, apparently rudimentary, or may be 
altogether absent; originating in xxvi (?) or xxii. Last hearts in 
xii. Testis sacs in x and -xi, large, smooth, united dorsally over 
the gilt, aud containing the hearts also. Seminal vesicles in xii, 
meeting dorsally, cut up into numerous small lobules ; a second 
pair of vesicles, not apparent, found by sectioning within the 
restis sacs of xi. Prostates occupy xvi-xx; duct bent uj)on 
itself, the ectal half tbidk-walled and spindle-shaped; vas deferens 
joins the commencement of the thin-walled portion. Glandular 
cushions internally, corresponding to the papilla) outside. 
Ovisacs present in xiv. Spermathecal ampulla spindle-shaped, 
elongated ; duct, not marked off, is merely the narrow^er ectal 
portion of the pouch; diverticulum from the ectal end of the 
whole, narrow, about half as long as the pouch, swollen at the 
extremity. 

liemarks. The examination of the original specimens of Perrier^s 
Pericho’ta hicincta (ranked in the Tierreich as a doubtful species) 
showed (Michaelsen, 58) that they are identical with Beddard^s 
P, violacecty originally described from Penang. 

Distrihntion, 'Hyderabad in the Deccan, and Trivandrum, 

5. India. Outside India from Penang, the Philippines, Java, and 
the West Indies. 

6. Pheretima birmanica {liosa). 

1888. Perichceta b rmcmxca^ Bosa, Ann. Mus. Genova, (2) vi, 
p. 164, pi. iii, figs. 7-9. 

1895. Perichceta hinnanica^ Bedd^-rd, INfonoff. p. 405. 

1900. Amyntas birmanimsy Beddard, P. Z. S. 1900, p.^037. 

1900. Pheretima birmanica) Michaelsen, Tier, x, p. 255. 

Length ca. 130 mm.; diameter 6 mm. Segments 112. Colour 
in alcohol a dirty flefsh-colour. Prostomium ? Dorsal pores 
from 12/13. Setsein continuoua rings ; number ca. 70. Olitellum 
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xiv-xvi (=3). Male pores on slightly swollen areas, lighter in 
colour, ill line with the 15th setae. Sperinathecal pores three 
pairs, in 5/6~7/8, in line with the 15th setae. No copulatory 
papillae. 

Septa 5/6 and 6/7 thickened. Gizzard barrel-shaped. Intestinal 
caeca present. Eannels in x and xi. Seminal vesicles in xi and 
xii, very small. Prostates well developed, lobed according to the 
three segments through which it extends ; duct narrow, torming 
a U-shaped loop. Sperinathecal ampulla oval; duct short, not 
distinctly marked off; diverticulum in the form of a stalked oval 
sac, half as long as the main pouch, in which lies a much 
convoluted tube. 

JRemarlcs, The glands described on the anterior faces of septa 
5/6 and 6/7 are presumably nephridia. Testis sacs were not 
distinguished, perhaps on account of the bad condition ol the 
specimens. The sac which forms the sperinathecal diverticulum 
must be a connective-tissue investment, and the contained tube 
the proper diverticulum. 

Distrihutioru Bhamo, Burma. 

7, Pheretima bournei (liosa), 

1890. PericlKsta bourtiei, Rosa, Aim. Mus. Genova, xxx, p. 110, 
pi. i, tigs. 3-6. 

1896. Perichceta hoxirneiy Beddard, Monog. p. 403. 

1900. AmijnUts hourneiy Beddard, P. Z. S. 1900, p. 636, 

1900. Pheretima bourxiei, Michaelsen, Tier, x, p. 157. 

Length 150 mm.; diameter 5 mm. Segments ca. 130. Colour 
dorsally brown, ventrally flesh-colour. Prostomiiini combined 
pro-arid epilobous. Dorsal pores from 12/13, visible on clitellum 
also. Setal rings closed; setae closer set ventrally than dorsally ; 
number ca. 60. Clitellum xiv-xvi (=3). Male pores small, in 
line with 15th set®, each accompanied by two small papillae, in 
front of and behind the setal zone respectively, to the inner side 
of the pore, and so forming a triangle with it; external to the 
pore a semicircular ridge with its convexity outwards. Sperma- 
thecal pores three pairs, on vi, vii, and viii, near the posterior 
border (not in the furrows), in line with the 12th seta. Copii- 
latory papillae three pairs on each side, as small tubercles near the 
spermathecal pores, ventral to and behind each one. 

Septa 8/9 and 9/10 wanting; 5/6-7/8 much and 10/11-12/13 
slightly strengthened. Gizzard of the form of a truncated cone, 
slightly swollen in the middle and with the lower angle rounded 
off. Esophagus swollen and transversely striated in x-xiv. 
Intestine begins in xv ; cmoa®linger-shaped, originating in xxvii. 
Testis sacs two pairs, in x and xi, all separate from each other. 
Seminal vesicles compact, in xi and xii. Prostates of moderate 
size, much lobed; .duct narrow, in the form of a loop. Sperma- 
theoal ampulla of an inverted pear shape; duet narrow, about as 
long as ampulla ; diverticulum tubular, with a large ovoid seminal 
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chamber at ectal end, longer than whole of main pouch, joins 
ectal end of duct. Glandular swellings internally correspond 
to the tubercles seen externally near the spermathecal pores. 

Remarks. Beddard (P. Z. S. 1900, p. 636) is ‘‘much disposed 
to think that this species is really haxoayanusJ^ Michaelsen 
allows it in the Tierreich, and in his list in 64. 

DisiribiUion. Cobapo village, Cheba or Biapo Bist., Burma. 

8. Pheretima burliarensis {A, G. Bourne), 

1886. Perichceta burliarensis^ Bourne, P.Z. S. 1886, p. 667. 

1900, Pheretima burliaremis^ Michaelsen, Tier, x, p. 258. 

Length 100 mm.; diameter 3 mm. Segments 123. Setal rings 
widely broken ventrally, especially in the segments following on 
the male pores; in these segments also the setae a are larger than 
the I’est; two pairs of group of enlarged seta) in vii and viii ; 
numbers 38-40. Clitellum xiv-xvii (=4), setae absent. Sperma- 
thecal pores four pairs, in 5/6-8/9. • Copulatory papillae in xix, 
XX, xxi, and xxii. 

Gizzard in x (?). Intestinal caeca originate in xxvi, and 
extend forwards to xxiv. Spermathecae with a single diver¬ 
ticulum. 

RemarJcs, Beddard does not mention this species in hia revision 
of the genus (P.Z. S. 1900); Michaelsen admits it in the Tierreich 
and ill his Indian lists (54, 68), but thinks that it may possibly 
be identical with P. rodericensis, a peregrine species which extends 
from Japan across the Indian Ocean and j^ frica to South America 
and the W. Indies. 

Bourne’s statement that the gizzard is in segment x in this and 
a few other forms may perhaps be due to h^s having numbered 
the segments from behind ; the free space between septa 7/8 and 
10/11 (if, as often, two septa were missing) would then appear to 
be segment x. 

The papillae on xix, xx, xxi, and xxii are said to be perhaps 
apertures, but no mention is made of any structure opening 
there ; it is not stated hether they are single or paired. 

Distribution, Burliar, Nilgiri Hills, S. India. 

9. Pheretima carinensis {Rosa), 

1890. Perichceta carinexisis, Rosa, Aim, Mus. Genova, (2 «) x, p. 107, 
pi. 1, figs. 1, 2. 

1896, Perichceta carinensis, Beddard, Monog. p. 404. 

1900. Amyntas carinensis, Beddard, P. Z. S. 1900, p. 626. 

1900, Pheretima carinensis, Michaelsen, Tier, x, p 260. 

Length 120-200 iniii.; diameter 6-7 mm. Segments 150. 
Colour brown dorsally, yellowish ventrally : clitellum darker than 
the ventral, lighter than the dorsal surface. Prostornium com¬ 
bined pro- and epilobous, tongue witii parallel sides. Dorsal 
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pores from 11/12 or 12/18. Setal rings mostly completely closed; 
setsD more closely set veiitrally than dorsally ; number ca. BO/viii. 
Clitellum xiv-xvi (=3); dorsal pores absent. Male pores a 
little behind the setal zone, ventro-laterally situated, in line with 
the 15th seta, having the form of papillae bordered by eye-like 
markings. 8permathecal pores three pairs, in 6/7-8/9, in line 
with the 10th setse. Copulatory papillre one pair, in xviii, of 
variable form, on the anterior part of the segments and internal 
to the male pores, approximately between selie c and g ; their 
length is greater than their width, and they reach groove 17/18 at 
their anterior end. 

Septa 8/9 and 9/10 wanting. Gizzard of the form of a trun¬ 
cated cone, slightly swollen in the middle and with the hinder 
angle rounded off. Eiinnels in x and xi. Seminal vesicles two 
paii‘s, the anterior in xi, relatively small, tongue-shaped, slightly 
lobed, the posterior three times as long as wide, rectangular, 
occupying a variable number of segments, and touching the 
‘ prostates behind. Prostates lobed, occupying three segments ; 
duct long, muscular. Glandular elevations internally corre¬ 
sponding to the papillae on the external surface. Spermatbecal 
ampulla .oval; duct half as long as ampulla, bent in the torni of 
a retort; diverticulum narrow, tubular, bent, idmost as long as 
main pouch, arising from ectal end of duct. 

Distribution. Metelio, Cheba or Biapo Dist., Burma. 

10. Pheretima elongata (E. Ferr.). 

1909. Pherethna biseriatis^ Michaelsen, Mem !nd. Mas. i, p. 187. 

1910. Fherethna elomjatay Michaelsen, Abb. Ver. Hamburg, xi.v, 

p. 84. 

1920. Fhei'etima elongata^ Stephenson, Mem. Ind. Mus. vii, p. 222. 

1021. Fheretwla Michaelsen, Mt. Mus. Ilaniburg, p. 68. 

1922. Pheretima elonjatcif Stephenson, Kec. Ind. Mas, xxiv, p. 483. 

1872. Perichcrla elimgata^ E. Perrier, N. Arch. Mas. Paris, viii, 
p. 124, pi. iv, tig. 70. 

1896. Perichceta acystis 4* PericJueta hiserialis + Pericheeta elon- 
f/ata, Beddard, Monog. pp. 423, 430, 431. 

1900. Amyntas biserialiSf Beddard, P. Z.S. 1900, p. 658. 

1900. Pheretima biserialis Phet'etima elongata^ Michaelsen, Tier. 
X, pp. 256, 265. 

Length 95-280 mm.; diameter 4-5 mm. Segments 221. 
Colour greyish yellow. Prostoinium without dorsal process. First 
dorsal pore in 12/13. Setal rings closed dorsally; ventral setae 
enlarged in anterior part of body, but diminishing regularly from 
the middle line, a larger tliaii 5, h than c, etc.; intersetal 
intervals also diminish, aa larger than «5, ab than 6c, be than cd, 
thenceforward equal; in middle of body the diminution of the 
set® cannot be followed beyond the first, a alone being enlarged, 
Svhile aa is larger than ah, ah than 6c, the rest equal; numbers 
81/v, 90/x, 79/xiii, 70/xix, 70/xxvi. Clitellum usually without set®, 
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xiv-xvi (—3). Male pores about one-quarter of cii’cumference 
apart. Sperraathecal pores mostly two pairs, in 5/6-6/7, about 
t of circumference apart, some or all often wanting. Copulatory 
papillio three to seven pairs, on xix and the following segments, 
one pair on the anterior part of each segment, each transversely 
oval, rather nearer the iniddld line than the male pores. 

Septa 5/6 and 6/7 much, and 7/8 very much thickened. ]No 
intestinal cjeca. Last heart in xii. Testis sacs in x and xi, those 
of each segment completely fused, projecting round the gut so as 
to resemble seminal vesicles, enclosing alimentary canal, hearts, 
and dorsal vessel, as well as the seminal vesicles of xi. Seminal 
vesicles in xi, xii, and xiii. Prostates with fairly large glandular 
portion, much cut up into lobes ; duct U-shaped; no copulatory 
pouch. Spennathecas may be absent; ampulla spherical; duct 
fairly short, narrow; diverticulum tubular, half to two-thirds as 
long as main pouch. 

Memarks, The identification of P. elongata and hiserialis rests 
on an examination of the original specimens of I\ elongata 
(Michaelsen, 68). The species is widely peregrine. 

DistrihiUion. Bombay, Karaclii, and Manmad, in the Bombay 
Presidency; Calcutta and JS^amkana, Sundarbans, in Bengal; 
Hyderabad, Deccan; Palia, Indore, and Ujjain, in Central India; 
Kandy and Panadhure, Ceylon ; Mockoli, Bhaganamola, and 
Manakoti, in Coorg, S. India ; Shimoga, in Mysore. Outside 
India from the Philippines, Malay Archipelago, Comoro Islands, 
Madapscar, Dutch, Guiana, Venezuela, W. Indies, Central 
America; indeed, is world-wide in the tropics and sub-tropics. 



II. Pheretima feae {Eosa), 

1888. Perichceta fete, Posa, Ann. Miis. Cenovii, (2) vi, p. 161, 
pi. iii, figs. 1-6. ^ ' 

1805. Peridueta fecc^ Beddaid, Monog. p. 4‘iJ4. 

1900. AmynUts fees, Beddurd, P. Z. S. 1900, p. 643, 

1900. Phei'etima fece, Michaelsen, Tier, x, p. 266. 

1916, Pherethna fece^ Stephenson, Rec. Ind. Mus. xii, p. 335. 

Length 180-360 mm.; diameter 7-9 mm. Segments 90-160. 
Colour dorsally blackish, ventrally paler; clitelium browrnsh 
black. Prostomium epiloboiis tongue not cut off behind. 
Pirst dorsal pore in 12/13. Set® in rings which are closed 
ventrally and closed or almost closed dorsally; set® equally 
distant throughout, present on clitelium ; number about 100 in 
spermathecal legion. Clitelium xiv-xvi, and in addition small 
parts of xiii and xvii ( = more thfin 3); no dorsal pores or sets© 
present. Male pores in line with 15t]i setm; on round flat 
papilhs 1| mm. in diameter, ventro-laterally situated and taking 
up the whole length of the segment. Spermathecal pores four 
pairs, in 5/6-8/9, in line with 11th or 12th setffi. JMo other 
genital markings. 


MEGASCOLKCIDJE, 


300 

Septa 0 / 6 - 7/8 and 10/11-11/12 much strengthened, 8/0 and 
9/10 wanting. Gizzard barrel-shaped, posterior border somewliat 
swollen, occupies viii, ix, and part of x; a glandular ring round 
alimentary canal in x. Intestinal casca as narrow cones, without 
secondary diverticula. Testis sacs in x and xi, single in each 
segment, but those of the two segments quite separate. Seminal 
vesicles two pairs, the.anterior, in xi, small, the posterior, in xii, 
much longer and trilobate, extending back to the level of xv by 
bulging the septa backward. Prostates long, much cut up into 
lobes ; duct long, prolonged backwards as far as xxv as a U-shaped 
loop, with the limbs parallel and close together. Spermatbecse 
four pairs, the hinder the larger ; ampulla ovoid ; duct rather 
short and narrow; div erticulum enters ectal end of duct, is 
tubular, bent in a zigzag or coiled, and when extended is longer 
than the main pouch. 

Remarks, The “gland” in segment x is a flange-like collar 
round the oesophagus, resting against the hinder end of the 
gizzard; microscopicall}'' it is composed of small follicles, like 
those of the oesophageal blood-glands behind the pharynx in 
F. posthuma,, etc. 

Bosa found the intestinal cmoa originating in xxviii and 
extending forwards to xxv ; they arose in xxvi in my specimens. 

Distribution. Kawkareik (Kokareet), Amherst District, Lower 
Burma. 


12. Pheretima hawayana ( 

1898. Penc/ii^etn cupulifera, Fedarb, P. Z. 8. 1898, p. 445, text- 

%• 

1900. Atnpntas /uiwapa?ins, Bei\diXvdj ll.Z. S. 1900, p. 045. 

1900. Pheretima barhademis -|- Pheretima hawayana, Michaelsen, 
Tier, x, pp. 254, 271. 

lf)09. Pheretima hawayana f. typica -f- Pheretima hawayam 
harhadxinsis, Michaelsen, Mem. Ind. Mas. i, p. 187. 

1910. Pheretima hawayana f. typica, Michaelsen, Abh.^ ev. Ilain- 
hurg, xix, p. 83. 

1913. Pheretima haioayaiui, Stopheusoa, Spol. Zeyl. viii, p. 271. 

1914. Pheretima hawayana, Stephenson, Bee. Ind. Mus. x, p. 343. 

1916. Pheretima haivayana siibsp. tpj/iea -f subsp. barbadensis, 

Prashrtd, J. Bombay Soc. xxiy, pp. 490, 501, pi. i, tigs. 3, 
4; pi. ii, figs. 3 -5. 

1916. Pheretima hawayana f. typica, Stephenson, Bee. Ind. Mus. 

xii, p. 334. 

1917. Pheretima haivayana, Stephenson, Quart. Joiirn. Mic. Sci. 

Ixii, p. 207, pi. xix, fig. 5. 

1017. Pherethna hawayana,^ Stephenson, Bee. Ind. Mus. xiii, 
p. 386. 

1918. Pheretima Thapar, Bee. Ind. Mus. xv, p. 71, 

pi. vi, fig. 1. 

1019. Pheretima haivayana -f- Pheretima barhaderisis, Bahl,Quart. 
Journ. Mic. Sci. Ixiv, pp. 103,104. 

1919. Pheretima hawayana, Stephenson & Haru Bam, Tr. Boy. 

Soc. Edin. lii, p. 439, pi. tigs. 1-6. 
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1919. Fheretima hUwayana^ Stephenson & Frasliad, Tr. Roy. 

Soc. Ediu. lii, p. 460, pi. figs. 1, 2. 

1920. Fheretima hawayanay Stephenson, Meni. Ind. Mus. vii, 

n. 222. 

1021. Fheretima hawayamiy Stepheiiaon, llec. Ind. Muh. xxii, 
p. 760. 

1922. Fheretima hinDayana, Stephenson, Kec. Ind. Mus. xxiv, 


p. 433. 


1891. Ferichceta haioayanay Rosa, Ann. Ilofitius. AVien, vi, p. 396, 
pi. xiv, figs. 7, 9. 

1895. Ferichceta hatbadeime 4- F. pallida -f haioaymin -f- F, 
asperyillumy Beddard, Monog. pp. 412, 415, 420, 430. 

1900. Amyntas haioayamis, Beddard, P. Z. S. 1900, p. 645. 

Length 50-125 nun.; diameter 3->5 luin. Segments 78-95. 
Colour greyish brown with violet shimmer. Prostomium com¬ 
bined pro- and epilobous, or epilobous ^ with broad tongue. 
Dorsal pores from 10/11. Sefcm on raised rings; rings closed, or 
sometimes distinctly broken; ventral seta) of iii-x or fewer 
segments maybe enlarged; numbers 44/ix. 49/xi, 56/xii, 54/xix, 
56/xxvii. Clitelluin xiv-| xvi or xvi (=2^-3) ; ventral setae may 
be present on xvi and xiv. Male pores on small sliglitly raised 
papillte in line with seta) i, f of circumference apart. Sperma- 
thecal pores three pairs, in 5/6, 6/7, and 7/8, in line with e; or 
two pairs in 5/6 and 6/7. Copulatory papillte as pigmented 
raised or sometimes depressed spots, in irregular groups of two or 
three to the inner side of the male pores; and often in transverse 
lines on the anterior parts of xviii and xix and posterior parts of 
xvii and xviii. Small papilla3 tnay also occur on the posterior part 
of vii, slightly median to the line of the spermathecal pores, and 
in varying positions on the hinder part of viii. 

Septa 5/6-7/8 thickened, 8/9-9/10 absent, 10/11-11/12 thick¬ 
ened. Gizzard bell-shaped. Intestine begins in xv; caeca originate 
in xxvi or xxvii, without secondary lobulations or with lobulations 
along the ventral border; typhlosole a small ridge. Testis sacs 
in X and xi. Seminal vesicles in xi and xii, irregularly lobulated. 
Prostates long, rectangular, extending over six or seven segments, 
xvii-xxii or xxiii, lobed according to the segments ; duct almost 
straight, forming a single loop, or bent in the shape of an S- 
ovisac may be present in xiv. Spermathecm with circular or oval 
ampulla; duct narrow, three-quarters as long as ampulla; diverti¬ 
culum narrow, tubular, somewhat coiled, equal or nearly equal in 
length to main pouch, with small terminal pear-shaped dilatation, 
discharges into ectal end of duct. Small glandular masses on 
inner side of body-wall corresponding to papilla) externally. 

RemarJc's. Beddard (37 a) united F, harhade^isis and Jiawayana ; 
subsesquently Michaelsen placed barbademis as a subspecies of 
(54), remarking that he had not met wdth any speci¬ 
mens which aroused any doubt as to where they should be 
placed—in tfie typical form or in the subspecies. Imter I found 
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specimens with intermediate characters, or with some characters 
ot' the one form and some of the other, and therefore united the 
two (69, 71, 76). Prashad differs in opinion (82), and keeps the 
subspecies distinct. 

Michaelsen finds the dwtinctions between the two to be 
the more robust habit of the type-form, the stronger setse 
in the anterior paid of the body, and the fact that in the type- 
form “the papillas near the male pores are always united at eacli 
side, occupying an oval oblong area medial from the male pores 
and mostly somewhat oblique,” while in the subspecies “the 
])apill8e near the male pores are scattered, partly very near 
the male pores, partly near the median ventral line ” Prashad 
thinks that barhadensis is to be distinguished by the unbroken 
rings of set©, the clitellum extending over the whole of three 
segments, without setm usually and constricted, the prostatic 
duct straight, not with an S-curve; what he says regarding the 
papillae is partly contradicted by his own description of subsp. 
barhadensis, and the difference in the spermatliecal ampulhe of 
the two forms seems from his figures to be one of degree of ■ 
distension rather than one of shape. 

The species being one of the commonest worms in India has 
been used for a number of morphological investigations ; Stephen¬ 
son and Ham Earn have investigated the prostate (92), Stephenson 
and Prashad the msophagus (91), Bahl the nephridial system (90), 
Thapar the lymph-glands (88), and Stephenson the pharyngeal 
gland-cells (87). 

Distribution. Lahore; Nepal Valley; Kurseong in Darjiling 
District; Manipur, Assam ; Debra Dun, Bindraban near Muttra, 
Eamnee in Garhwal; Eangamati in Bengal; Udaipur in Eaj- 
putana; Bombay; Pattipola in Ceylon; doubtless it occurs 
practically throughout the whole of India. Outside India it is 
also videly spread, e.r/., Borneo, Cbina, Mauritius, Hawaii, 
Bermuda, Barbados, S. America, Teneriffe, and other places. 

13. Pheretima heterochseta (Mich.). * 

1880. Perichreta mirahilis, Bourne, P. Z. S. 1886, p. 668. 

1896. Perichceia indica (part.), Beddard, Monog. p. 427. 

1897. Perw.h(Btn indica var, ceylonica, P. i. var. ceylanensis, 

Michaelsen, Mt. Mus. Hamburg, xiv, pp. 246, 163. 

1900, Amyntm heterocheetuSy Beddard, P. Z. S. 1900, p. 622. 

1900. Pheretima fad/ca (part.) -f P. indica var. ceylonica^ Michael¬ 
sen, Tier, x, pp. 276, 276. 

1909. Pheretima heteroch(eta. Michaelsen, Mem. Ind. Mus. i, p. 189. 

1910. Pheretima heterochcBta, Michaelsen, Ahh. Ver. Hamburg, 

xix,p. 83. • T j . 

1914. Pheretima heterochceta, Stephenson, Eoc. Ind. Mus. viii, 
p, 899. 

1914. Pheretima heterochceta, Stephenson, Eec. Ind. Miis. x, p. 343. 

1915. Pheretima heierochceta, Stephenson, Mem. Ind. Mus. vi, p. 99. 

1916. Pheretima heterochceta, Prashad, J. Bombay Soc. xxiv, 

p. 503, pi, i, figs. 1, 14; pi. ii, fig. 7. 
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1916, Pheretima heterochceta, Stephenson, Rec. Ind. Mus. xii, 
p. 334. 

1917. Pheretima hetevochcBta^ Stephenson, Quart. Journ. Mic. Sci. 
Ixii, p. 265, pi. xix, fjg-s. 1, 3, 4. 

1917. Pheretima heteroeheeta, Stephenson, Rec. Iiul. Mus. xiii, 
p. 385. 

1918. Pheretima heterocheBta^ Thapar, Rec. Ind. Mas. xx, p. 71, 
1 ) 1 . vi, tig. 2. 

1919. Pheretima Iieterocheeta^ Bahl, Quart. Journ. Mic. Sci. Ixiv, 
p. 104. 

1920. Pherethna keterochceta, Stephenson, Mem. Ind. Mus. vii, 

p. 222. 

1921. pheretima heterochceta, Stephenson, Rec. Ind. Mus. xxii, 
p. 700. 

1922. Pheretima heteroclueidj Stephenson, Rec. Ind. Mus. xxiv, 
p. 433. 

Length ()0-160 mm.; diameter 3-5 mm. Segments 91-110. 
Colour yellowish grey, brown dorsally in middle of body; setal 
zone whitish, and in anterior arid posterior regions of the body 
raised as a ridge. Prostomium epilobous Dorsal pores from 
10/11. Dorsal and ventral breaks in the setal rings .small, less 
than 2 ah and 2 yz ; setm decrease in size from a outwards, dorsal 
.setae smaller and closer set than the ventral, especially in the 
anterior part ol the body, where the ventral setae are much 
enlarged; setal intervals also decreasing outwards from the 
middle line ; setae of x smaller than of other segments ; numbers 
up to 40 in front of clitellum, 40-54 behind. Clitellurn ring- 
shaped, xiv-xvi (=3), setae absent, dorsal pores present. Male 
pores on elevated papillae, about -|of circumference apart, 12 setae 
intervening. Sperniathecal pores four pairs, in 5/6-8/9, eye-like, 
about ^ of circumference apart. Small j)apillae, sometimes alto- 
gvitlier wanting, paired, anteriorly on vii and viii, less often on vi 
and ix, somewhat medial from the spermathecal pores. 

Septa 5/6-7/8 much strengthened, 8/9 and 9/10 wanting, 10/11 
and 11/12 also thickened. Gizzard large, somewhat conical, 
n$,rrower in front. Intestinal caeca simple. Funnels in x and 

xi, in testis sacs, tlie sacs of x communicating with each other, 
those of xi entirely fused. Seminal vesicles two pairs, in xi and 

xii, irregularly lobed. Ovisacs may be present in xiv. Prostates 
often more or less vestigial, may be altogether absent; when pre¬ 
sent, much divided ; duct large, muscular, in a horseshoe ciirve, 
convex towards the front and inner side; no copulatorv pouch. 
.Spermathecal ampulla of an inverted pear shape; duct almost 
equal in length to ampulla, narrow, muscular; diverticulum long, 
tubular, dilated at its ental end to a knob-like seminal chamber, 
often also with lateral seminal chambers. 

llemf^rks. Michaelsen described a var. ceylonica (33), which 
also figures in the Tierreich, but not in his Indian lists (64, 58). 
The distinguishing chalU/Cter was the presence of a pair of papillas 
close to and on the inner side of the male pores. 
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Bahl has studied the nephridial system, which resembles that 
of P.posthuma (90), Stephenson the pharyngeal gland-cells (87 ), 
and Thapar the lymphatic glands on the intestine (89). 

Distribution. Idiroughout India ; Peshawar and Peshawar Dist .; 
Lahore Simla and Naitii Tal in the W. Himalayas ; Kurseorig 
and other places in Darjiling Dist., Garfgtok in Sikkim, and tlie 
Abor country in the E. Himalayas ; Manipur,_ Sadiya, and Cherra- 
punji, in Assam'; .Ranganiati and Siliguri in Bengal; N. Shan 
Hills in Burma; Palni and Nilgiri Hills in S. India; Oeylon. 
Outside India the list includes Japan, Hawaiian Archipelago, 
Madagascar, the Azores, Sunda Islands, New Caledonia, Comoro 
Island's, Cape Verde Islands, North, Central, and South America— 
indeed, as Beddard says, “ everywhere, including Europe.'’ 

14. Pheretinia houlleti {E. Perr.). 

1872. Pericheeta houlleti, E. Perrier, N. Arch. Mas. Paris, viii, 
p. 99, pi. ii, figs. 31-44, pi. iii. , 

1889. PericluBta houlleti, Bourne, .T. Asiatic Soc. Bengal, Ivin, 

p. Ill, pi. iii, ligs. 4, 6. ,r< 

1890. VevichcdUi camp(umlata<f Rosa, Ann. Mua. Genova, (2) x, 

p. 115, pi. i, Bg-s. 9, 10. 

1895. Pericheeta houliet.i, Beddard, Mono*?, p. 424. 

1898. Pericheeta hoiiUetij Michaelsen, Zool. Jahrb. Syst. xii, 
p. 144. 

1898. Pericheeta cresce7itlca , Fedarb, .P. Z. b. 1898, p. 447, text-fig*. 2. 

1900. Amyntas houlleti (part.), Beddard, P.Z. S. 19(^, p. 613. 

\d00. Pheretima houlleti-^ P, crescentica^ Michaelsen, lier. x, 

1903. I^wretima houlleti^ Michaelsen, Sb. Bolim. Ges. Prag: xl, 

p. 12. 

1909 Pheretinia houlleti, Michaelsen, Alem. Ind. Mus. i, p. 187. 

191U. Pheretima houlleti, Michaelsen, Abh. Ver. Hamburg, xix, 
83 

1916, Pheretima houlletiy Stephenson, Rec. Ind. Mus. xii, p. 334. 

1917. Pheretima houlleti, Stephenson, Rec. Ind. Mus. xiii, p. 385, 

1921. Pheretima houlleti, Michaelsen, Mt. Mus. Hamburg, xxxiii, 

p. 68. 

1922. Phm-etima houlleti, Stephenson. Rec. Ind, Mus. xxiv, p. 4;M. 

Length 75-200 mm.; diameter 4-6 mm. Segments 98-108. 
Colour variable, purplish-brown on dorsum, with still darker 
median stripe; pale on ventral surface; clitelhim pale. Pro- 
stomium epilobous | or more. First dorsal pore from 9/10 to 
1?>/13. Setal rings with small dorsal and ventral breaks; ab 
commonly the largest interval (except aa), but no regujar decrease 
outwards; set® a usually enlarged; ventral set® of iv-ix enlarged, 
and set widely, so that the ventral break disappears here; numbers 
between 30 and 50 in front of clitellum, 50 or rather more behind 
(39/v 42/viii, 52/xii, 56/xxiv). Clitellum xiv-xvi (=^3), or 
.2jiy_|xvi (=2^); dorsal pores present; a few set® present, and 
4ese modified—tip trifid and the general form rather stumpy, 
or tip bifid with a web between the points and the ental end 
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truncated. Male pores on papillae, about one-third of circum¬ 
ference apart, in line with h* Sperniathecal pores three pairs, in 
6/7~8/9, far out laterally, it may be almost in the lateral line of 
the body. JN'o genital papillm. 

Septa 5/6-7/8 thickened, 8/9 and 9/10 wanting, 10/11-13/14 
thickened. Cieca originating in xxvii, with constrictions. Testis 
sacs in x and xi, those in xi united ventrally,^ those in x ap¬ 
parently separate. Seminal vesicles in xi and xii, of considerable 
size, much cut up into lobes. Prostates large, occupying xvii-xx, 
much cut up into lobes; duct thinner entally, in the form of 
a loop, the ends of which are approximated; a considerable 
copulatory sac, which appears as a porophore when everted. 
Sperniathecal ampulla irregularly shaped, or pear-shaped or heart- 
shaped; duct straight, as long as ampulla, thick, narrowing a 
little towards ectal end ; diverticulum arising from near ectal end 
of duct, long, tubular, its ental poxdion much convoluted, the 
loops closely adpressed into a flattened semi-trausparent mass, 
lengtli of diverticulum in its natural condition about t\^’o-third8 
that of main pouch; one or more stalked glands enter extreme 
ectal end of duct, each of a length less tfian that of duct, consisting 
of a narrow stalk surmounted by a nodular ovoid glandular part. 

EemarJcs. Perrier described grape-like glands, in vii, the duct 
going forwards to open into the oesophagus at the level of 6/7; 
these seem to be blood-glands, such as are found in some other 
species of Fheretima ; but what the ‘‘pear-shaped glands’’ in vi are, 
which open backwards at the same level, I do not know,—perhaps 
part of the “ pharyngeal glands.” 

Fedarb described Perichceta crescentica as a new species (36); 
it was distinguished from P. Jmdleti by the clitellar setOB not l^ing 
in any way modified, while in P. houUeti the modification is very 
characteristic. Her specimens, however, may not have been fully 
sexual—the seminal vesicles were small, and the whole of the setae 
were still present on the clitelluin, Beddard (37 a) and Michaelsen 
in the Tierreich accept P. crescentica as distinct from houlleti^ but 
the species has disappeared from Michaelsen’s later lists (54, 68). 

P. Jioulleti is closely related to P. trivandrana and P. travan- 
corensis ; see the remarks under these two species. 

Distrihuiim. Eawal Pindi; Debra Dun, Bhim Tal, Allahabad, 
in the United Provinces; Calcutta and Kaniganj, in Bengal; 
Cherrapunji dn Assam; Pegu District in Burma; Bombay; 
Mangalore, Trivandrum, Trichur, Chevagun near Calicut, Merkara 
(Coorg), 8himoga (Mysore), in S. India ; Ceylon; It is also widely 
distributed outside India, in the Philippines, China, Cochin China, 
Fiji, Sunda Islands, Java, Comoro Islands, Madagascar, Bahamas. 

16. Pheretima lignicola Sieph, 

1914. Pheretima lignicola, Stephenson, Rec. Ind. Mus. viii, p. 899, 
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1916. Pheretima lignicda^ Stephenson, Eec. Ind. Mus. xii, p. 335. 

1920. Pheretima lignicola^ Stephenson, Mem. Ind. Mus. vii, p. 223. 

Length 105-165mm.; diameter 4-61 mm. Segments 90-130. 
Colour olive*green or bluish purple, ventrally pinkish. Prosto- 
mium epilobous, almost tanylobous. Dorsal pores from 12/13, 
the first slit-like. Setae implanted on circular indges, the rings 
unbroken ventrally, a very slight break dorsally; in front of the 
clitellum the setae are larger than behind, especially those of ii-ix; 
numbers 22/vi, 44/ix, 47/xii, 65/xxiii. Clitellum xiv-xvi (=3); 
dorsal pores absent, a few setae ventrally on xiv. Male pores in 
the setal zone, in large depressions, circular, surrounded by a 
prominent lip, except on their inner margins ; the whole, including 
lips, extends nearly over the interval between the setal zone of 
xvii and that of xix; the pores two-sevenths of circumference 
apart, 12 set® intervening. Spermathecal pores four pairs, in¬ 
conspicuous, in 5/6-8/9, two-sevenths of circumference apart, 
approximately in line with /. 

Septum 5/6 thickened, 6/7 and 7/8 much thickened, 8/9 and 
9/10 absent. Gizzard cask-shaped, in viii. A collar-like structure 
round the oesophagus behind the gizzard, consisting of blood- 
glands, in X. Intestine begins in xiv-xvi; csBca originating in 
xxvi or xxvii, narrow, simple or crenulated on the dorsal margin. 
Testes and funnels in x and xi, in sacs, the sacs of x small and 
probably communicating with each other, those in xi larger and 



Fig. 121.— Pheretima lignicola Steph.; spermatheca. 

separate. Seminal vesicles in xi and xii, those of *xi within the 
testis sacs. Prostates of large size occupying xvi-xx, much cut up 
into lobes; duet with many windings, becomes thicker and more 
muscular as it proceeds; stout, smooth, and shining at its termi¬ 
nation. Spermathecal ampulla ovoid or heart-shaped ; duct of 
equal length or shorter, stout, muscular, and shining, s^ometimes 
fusiform in shape; diverticulum long, narrow, and twisted, its 
ental portion thin-walled, with numerous small irregularities, its 
ectal part shining and muscular (text-fig. 121). 

Distrihution, Dibrugarh, Assam; Lower Burma ; Bombay. 
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16. Pheretima osmastoni Mich. 

1907. Fheretima os?nast(mif Micbaelsen, Mt. Mus. Hamburg, xxiv, 
p. 163, text-fig. 11. 

1909. Pheretima osmastoni^ Micbaelsen, Mem. Ind. Mus. i, p. 191, 
pi. xiii, fig. 26, text-fig. 18. 

Length250-320mm.; maximum diameter 10-11 mm. Segments 
126-148, Colour dorsally violet-grey, iridescent; ventrally 
yellowish-grey. Prostomium epilobous ca. tongue open 
behind. Dorsal pores from 12/13 (?). Setae somewhat enlarged 
in front of the elitellum and in the hinder half of the body, 
especially dorsally; dorsal setae in general somewhat larger and 
further apart than the ventral; rings with a regular dorsal break, 
zz^ 1| or 1| yz\ ventral break small and irregular; numbers 
28/v, 50/ix, 58/xiii, 72/xix, 70/xxvi. Clitellum ring-shaped, 
xiv-xvi (= 3). Male pores about a quarter of circumference 
apart, with about 18 setao intervening, on transversely oval papilla) 
in the setal zone, the surface of the papillm bearing the small 
poropbores. Pemale pores apparently paired, but near together. 
8perinathecal pores three pairs, in 6/7-8/9, about two-sevenths 
of circumtereuce apart. Copulatory organs as broad, median, 
transversely oval or rectangular cushions with rounded angles, 
with numerous closely set fine pores upon them, the openings of 
small glands; the cushions take up the hinder § or | of their 
segments, and are about a quarter of the circumference in 
breadth; their distribution is variable, most often one, on x or 
I'arely on viii, sometimes two, on xii and xiii. 



Fig. 122.— Flieretima omimimn Mich.; sperraatbeca; X 4. 

Septum 6/7 fairly strong, 7/8 very strong, 8/9 and 9/10 wanting, 
10/11-12/13 very strong, 13/14 hardly strengthened. Grizzard 
thickly pear-shaped. Omca fairly long, simple and slenderly cone- 
shaped, extending upwards not forwards. Typhlosole simple. 
Lymph glands present. Testis sacs two pairs, in x and xi; those 
of each segment communicating with each other, those of the 
same sidq separated. Seminal vesicles two pairs, in xi and xii, 
large, somewhat incised and granular. Prostates loosely and 
irregularly lobed, extending through ca. xviii-xxii; duct long, in 
a somewhat irregular loop the ectal limb of which is thick and 
muscular, the erital much thinner; no copulatory pouch. A bifid 
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accessory gland opens by a simple terminal canal medial to each 
male pore • Eternally this canal bifurcates, the two halves of each 
glLd^being situated one in front of and one behind the prostate ; 
fach portion is grape-like, consisting of 

groups of large gland-cells and their long narrow ducts, which 
open into a central canal, the main duct of the halt gland; las y 

the two main ducts unite. An enlarged ’“,“®duct 

regarded as a penial seta, between the opening ol the '«ale a“ct 
and that of the accessory gland. Spermatliecal ampulla pear- 
shaped duct not distinctly set off, narrow, shorter than ampulla , 
diverticulum long, tubular, narrow, irregularly uiidu anng, wit 
Sl per-shaped^ chamber at the 

more than twice as long as main pouch, opens into ectal end, of 
duct (texfc~lig. 1!22). 

Bmnarks. The tips of the penial selrn were broken in all speci¬ 
mens. Penial setse are not known elsewhere in the genus. 

Accessory glands are found in P. amkmanenns also, but their 

structure is rather different. 

Distribution. Port Blair, S. Andaman. 

17, Pheretima peguana {Rosa). 

1890. Perichmta peyuana, Rosa, Ann. Mus. Genova, (2) x, p. 113, 

1895. A'icLtapeyuana, 028 

1900. Amyntas peyuanus, J.leddard, .1. /. fe. ‘P* ^ 

1900. Fheretima Micnaelten, iier. x, p. 

1932. Pheretima peguana^ Michaelsen, Capita zool. i, d, p. 44. 

Length 170 mm.; diameter 6 mm. Segments ca. 120. Coloim 

grey-brown. Prostomium proepilobous. Dorsal pores tiom 12/1 • 

letol rings closed or almost so; set® larger and set more widely 
ventrallv^than dorsally; numbers ca. 56 in spermathecal regio , 
cr/ i, Vlitellum xiv-xvi (=3). Male pores as small fissures 

in Sine with lOtb seta. Spermathecal pores, P®'/'®’ 

e/7-8/0 a quarter of circumference apart, in line with 12th seta. 
SS^ry Zill* two pairs, in 17/18 and 18/19, circular, imme¬ 
diately intei-na^l to the line of the male pores, occupying the space 

between the setal rings of xvn and xix. _ 11 /i <> ;« 

Senta 8/9 and 9/10 absent (or 8/9 may be vestigial) ,11/12 is 
the miy one which is a little Ihickened. Gir./.ard in viii. (Ls^ 
nhaous^swollen in each segment from x to xiii, and marked by 
^ ^ 1 ^ ‘ ♦'/-.vTCj Tnfptsthie bcfirins in xv, csBcii simple, sniftll, 

orh?inatin<»Vn xxvi. Two pairs testis sacs, those of each side fused 
Sthe. but not communicating with each other, and, not with 
thLe of the other side. Seminal vesicles two pairs, in xi and xii, 
sHcphtlv lobed. Prostates occupying about three segments, much 
cutX^into lobes; duct short, narrow, looped, discharges through 




a inusciilar bulb, with copulatory sacs in front of and beliind it. 
Spermathecal ampulla sac-like, duct short; cliverticulmn long, 
narrow and tubular, much coiled and enclosed in an oval sac. 
Accessory glands corresponding to the external papilla;, large, 
globular, of pearly appearance, consisting of a firm outer membrane 
enclosing a cavity. 

Itemarhs, Kosa, having described the species from Kangoon, 
afterwards had other specimens from Siam (135), which enabled 
him to make a few corrections in his former account. Beddard 
appears also to have had specimens (? he may have examined the 
Siam specimens which liosa bad, since they belonged to the 
British Museum), since (37 «) he says : — “ I do not agree with 
Rosa as to the absence of the septum 8/9. I found it to be dis¬ 
tinctly present in individuals examined by myself.’’ Micbaelsen 
iias recently (131) examined specimens from Lombok and Java; 
he sectioned the region of the testis sacs; as regnrds the sac 
•enclosing tlie coils of the spermathecal diverticulum, it was not 
very distinct, and the appearance was as if the coils of the diverti¬ 
culum were united by a jelly-like mass, which in turn was sur¬ 
rounded by a fine membrane. 

The spermathecal diverticulum recalls that of P. hirmanica, and 
the accessory glands those of JDrawida japonica. 

Distribution, Rangoon. Outside India from Siam, Lombok, and 
Java. 

18. Pheretima posthuma (L. Vaill.), 

1888. Meymcolex Beddard, Ann.Mag. N. H. (6) xii, p. 214. 

1896. Feriehceta posthmna, Beddard, Monog. p. 424. 

1900. Amijntan post humus, Beddard, P. Z. S. 1900, p. 641. 

1900. Pheretima posthuma, Michaelsen, Tier, x, p. 295. 

1902. Pheretima posthuma, Beddard & Fedarb, P. Z. S. 1902, ii, 

p. 164, text-figs. 36-89. 

1909. Pheretima post/mma, Michaelsen, Mem. Ind. Mus. i, p. 189. 

1911. Pheretima posthuma, Lloyd, Introd. to Biol, for Students in 

India, p. 68, pi. v. 

1911. Pheretima posthuma, Lloyd & Powell, J. Bombay Soc. xxi, 

p. 289, text-figs. 1-8, p. 291. 

1912. Pheretima 2 )oatJmma, Stephenson, Rec. Ind. Mus. vii, p, 278. 

1913. Pheretima ■posthuvia,Stei^\\ismou, Tr. Roy. Soc. Ediii, xlix, 

p. 764. # 

1914. Pheretima posthuma, Stephenson, Rec. Ind. Mus, x, p. 842. 

1915. Pheretima posthuma^ Stephenson, Mem. Ind. Mus. vi, 

pp. 87, 99. 

1916. Pheretima posthuma, Prasbad, J. Bombay Soc. xxiv, p. 502, 

pi. i, figs. 2-7 ; pi. ii, fig. 6. 

1916. Pheretima posthuma, Prashad, ^ The Anatomy of an Indian 
^ Earth worm, Phei'etima posthuma^ Lahore, p. 1. 

1916. Pheretima posthuma, Stephenson, Rec. Ind. Mus- xii, p. 334. 

1917, Pheretima posthuma, Stephenson, Quart. Journ. Mic. Sci. 

Ixii, p. 261, pi. xix, fig. 2, 

1917. Pheretima posthuma, Stephenson, Rec. Ind. Mus. xiii,p. 385. 
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1918. Fhereti?na postkitma, Tliapar, Kec. Ind. Mus. xv, pp. 71, 74^ 

pi. vi, tigs. 3, 4. a • 1 • 

1919. Fhereiima posthuma, Bahl, Quart. Journ. Mic. bci. Ixiv, 

p. 73, pis. vi~viii, text-figs. 1-3. 

1920. Pheretima posthuma, Stephenson, Mem. Ind. Mus. vu, p. 222. 

1921. Pheretima posthwnctf Bahl, Quart. Journ, Mic. Sci. lx\, 

p. 349, text-figs. 1-11. 

1922. Pheretima posthumuy Stephenson, Rec. Ind. Mus. xxiv, 

p. 434. 

Length 115-130 mm.; diameter ca. 5 mm. Segments ca. 140. 
Colour a rich brown. Prostomiura tanylobous. Dorsal pores 
from 12/13. Seta in unbroken rings; all setae of approximately 
the same size; numbers 144/vi, lOS/x, 95/xx, 92/xxxi. Olitellum 
xiv-xvi ( = 3); sometimes no set®, at other times indistinct rows 
of setae present. Male pores in setal zone, about a quarter of 
circumference apart, on prominent papillae; 19 or 20 setae 
intervene. Spermathecal pores four pairs, in 5^6-8/9, about one- 
ihird of circumference apart. Oopulatory papillae two pairs, on 
xvii and xix, very slightly internal to the line of the male pores; 
occasionally papilhe on some of the following segments. 

Septa 5/6-7/8 much thickened, eitimr 8/9 or 9/10 absent as a 
rule, 12/13 also thickened. Caeca originate in xxvi, conical, 
without secondary projections. Typhlosole a slight ridge only. 
Lymph glands present behind xxvi. Testis sacs median, in x and 
xis Seminal vesicles three y)airs, in x, xi, and xii. Prostates of 
moderate size, occupying xvi-xxi, irregularly lobulated; duct 
thick, looped; no copulatory pouch. Spermathecal ampulla 
ovoid; duct not sharply set off, rather longer than ampulla; 
diverticulum of variable length, as long as or only hall as long as 
ampulla, fairly thick. Small accessory glands correspond to the 
papillsB on xvii and xix. 

llemarks. The worm is well known in India, since it is com¬ 
monly used, in N. India at least, as the type for elementary study 
in the colleges; descriptions have been published by Lloyd and 

Prashad (62, 82 a). , , i i i 

A considerable amount of morphological work has been clone 
on this species. Stephenson has described parts of the vascular 
system in detail (72), and Bahl has given a complete description 
of the whole system in Fhereiima (97), one ol^ the species investi¬ 
gated being the present one. Bjahl has described tiie remarkable 
Sephridial system, and has shown that the septal hephridia empty 
themselves by segmentally arranged canals into a pair of supra- 
intestinal excretory ducts, which in turn discharge by segmentally 
arranged openings into the intestine (90). Thapar has studied 
the lymphatic glands on the intestine, and the coeloniic organ 
ot Beddard and Pedarb, which is shown not to be a constant 

structure (89). . .i *. 

Lloyd insists, against Powell, on the separateness or the two 
vasa deferentia of a side as they pass backwards (63, 64). Ac¬ 
cording to Beddard the intestinal c^ca are sometimes absent (37 a). 
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An accessory prostate may be present in well-developed 

duct (Stephenson, 86). 

Distribution. The worm is universally found in [N'orth India, 
throughout the Punjab, United Provinces, and Bengal (including 
Bihar), and localities need not be specified. It has also been found 
in Bombay and Baroda; Ajmer and Udaipur, in Bajputana; 
Gwalior in Central India; the N. Shaii States, in Burma; but it 
has not so far been recorded from Southern India. It is also 
common outside India in the Pheretima area—-the Philippines, 
Malay Archipelago, Malay Peninsula, Cochin China, as well as in 
the Bahamas. 

19. Pheretima suctoria Mich^ 

1907. Pheretima suctoria, Micbaelsen, Mt. Mas. Hamburg, xxiv, 
p. 165, text-lig, 12. 

1909. Pheretima suctoria, Micbaelsen, Mem. Ind. Mus. i, p. 196, 
1)1. xiii, fig. 28, text-fig. 19. 

1922. Pnsrethna suctoria, Stephenson, llec. Ind. Mus. xxiv, p. 434, 
text-fig. 1. 

Length 75-135 mm.; diameter 4-7mm. Segments 103-123. 
Colour dorsally and anteriorly chestnut, yellowish brown else¬ 
where. Prostomium epilobous ca. tongue short and broad, 
closed behind. Dorsal pores from 12/13. Setae all nearly of 
equal size; rings unbroken, intersetal intervals about the same 
everywhere, except that on the anterior segments they are 
rather greater dorsally than ventrally ; numbers vary greatly, 
25-38/v, 35-58/x, 60-70/xiii, 75/xix, 80/xxvi. Clitellum ring- 
shaped, xiv-xvi ( = 3); set© absent. Male pores on small 
papillae in setal zone, about one-third of circumference apart, 
Peraale pores paired, close together. Spermathecal pores four 
pairs, 5/6~8/9, ventro-lateral, about a quarter of circumference 
apart. Copuiatory organs as a pair of large circular or trans¬ 
versely oval areas on xviii, transgressing the limits of the segment 
both in front and behind (according to fig.), with smooth surface, 
either depressed or elevated, of a dark ground colour with numerous 
lighter spots; these areas are placed between the papillae of the 
male pores, which cause a slight indentation of the outer border 
of the areas; the setal zone causes a similar indentation of the 
inner border; 4 to 8 setae intervene between the discs. 

Septa 8/9 and 9/10 wanting, 4/5-7/8 and 10/11 slightly 
thickened, 11/12-13/14 fairly strongly thickened. Gizzard 
large. Intestinal caeca simple, slender, originating in xxvi; no 
typhlosole. Lymph glands present. Testis sacs tw^o pairs, in x 
and xi; those of a side, and those of a segment, communicating, 
the whole appearing as a ring with four regularly arranged 
globular swellings. Seminal vesicles large, compact, twm pairs, 
ill xi ahd xii. Prostates occupying xvii-xix, much cut up into 
lobes ; duct fairly long and equally tfiick throughout, irregularly 
bent; no copuiatory pouches. Cushions internally correspond 
to the discs externally. Ovisacs present in xiv. Spermathecal 
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ampulla bulbshaped, narrowed entally ; duct sharply set off, half 
as long and eutally one-third as thick as ampulla, narrower 
ectally ; diverticulum iri’egularly beut or coiled, very long and 



Fig. 123.— I^heretima swtoria Mich.; spermatheca; X B. 

very thin, tubular, the ental end slightly dilated; if uncoiled 
would be two or three times as long as the main pouch ; enters 
ectal end of duct (text-lig. 123). 

RemarJcs. The above is taken from the original description by 
Michaelsen., My own specimens from Bombay showed a number 
of differences. The length was 205 mrn., the colour dark brown ; 
prostomium epilobous the tongue not cut off, and the grooves 
at its sides hardly differed from the numerous other longitudinal 
grooves round the mouth ; the setm of ii-vi were enlarged. The 
male pores were closer together, scarcely | of circumference apart, 
and at the centre of Mie discs; the female pore appeared to be 
single. Septa 5/6-'7/8 were very stout. The testis sacs enclosed 
the hearts, and in xi covered in the seminal vesicles also. The 
prostatic ducts became stouter towards the ectal end. There 
were no ovisacs. The sperinathecal anipulIsB were ovoid, and the 
duct narrower entally. 

Distribution, The Andamans ; Bombay. 

20. Pheretima taprobanae (Bedd,). 

1892. PerichcBta iaprobance^ Bedclard, P. Z. S. 1892, p. 163. 

1895. Fenchoita taprohanee^ Beddard, Monog. p. 411. 

1897. Ferichceta pauli, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 243, pL fig. 26. 

1899. Ferichceta taprobantB?, MichneheTi, Zool. Jahrb. Syst. xii, 

p. 140, 

1900. Amyntas tap'oban<B^ Beddard, P. Z. S. 1900, p. 648. 

1900. Fheretima taprohanm-^-F, taprohance var. pauli^ Michaelsen, 

Her. X, pp. 808, 809. 

1903 Fheretima Michaelsen, Sb. Bohm. Ges. Prag, 

xl, p. 12. 

Length 80-145 mm.; diameter 5-7 mm. Segments 95-122, tri- 
annular in consequence of elevation of setal ridges. Colour 
(preserved) pale brownish grey, clitellum a darker brown. 
Prostomium epilobous ^ ; a middorsal longitudinal furrow over 
prostomium and i. First dorsal pore in 11/12 or 12/13. Setal 
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rings indistinctly broken dorsally, closed ventrally; zz 
2 j/z; numbers 70/v, 77/x, 70/xix, 64/xxvi. Clitellum xiv-xvi 
(=3); setae present. Male pores on small, slightly raised papillae, 

of circumference apart. Spermathecal pores oiie pair, in 7/8, 
almost half the circumference apart. Copulatory papill® circular, 
sunk ill the middle, paired, on the anterior half of their segments, 
yii^x and xviii-xx, often also on vi, xi, and xxi, the posterior 
in two lines which converge posteriorly, those on xviii rather 
internal to the line of the male pores, on xix in the line of the 
pores, on the following segments successively a little neai*er to the 
middle line; the anterior papillae in regular longitudinal lines, 
about 5 intersefcal intervals nearer the middle line than the 
spermathecal apertures. 

Septa 8/9 and 9/10 wanting; 6/7~7/8 and 10/11-13/14 
thickened. Gizzard almost globular. Intestine begins xv; no 
intestinal caeca. Two pairs seminal vesicles, in xi and xii. 
Prostates with small glandular . portion confined to xviii, and 
U-shaped duct, the ental part of which is rather thinner; no 
copulatory pouch. Spermathecal ampulla ovoid ; duct fairly long, 
as long as ampulla, and thick ; diverticulum tubular, as long as 
main pouch and half as thick as ampulla, joining ectal end of 
duct, its ental half swollen to form a seminal chamber, its ectal 
half acting as duct. 

Bemarlcs, Beddard at first overlooked the papillae, which led 
Michaelsen to describe his own specimens as a separate species. 

Distribution. Ceylon. Outside India from Madagascar and 
Brazil, 


21. Pheretima travancorensis {Fedarh). 

1898. Pei*ic1i€Bta iravancorenais ^ , Fedarb, J. Bombay Soc. xi, 
p. 436, pi. ii, figs. 2, 5. 

1900. Amyntas travancoreiisis (part.), Beddard, P. Z. S. 1900, 
p. (514. 

1900. Pheretima travancorensis^ Michaelsen, Tier, x, p. 310. 

Length 70 mm.; diameter 4 mm. Segments 94. Colour 
dorsally and anteriorly purple; behind clitellum only the mid¬ 
dorsal line is purple. First dorsal pore in 16/17. Clitellum 
xiv-xvi (=3). Male pores raised, but not on sharply defined 
papillae; 10 setae intervene. Spermathecal pores three pairs, in 
6/7-8/9. ^ 

Septum 8/9 wanting. Intestine begins in xv; intestinal cmca 
simple. Last heart in xiii. Seminal vesicles three pairs, small, 
in xi, xii, and xiii. Prostates fpirly large, loosely racemose, 
occupying xvii-xix; duct coiled in a circle. Spermathecal 
ampulla pear-shaped, narrowing gradually to form the duct; 
diverticulum given off from the duct at its junction with the 
body-wall, thin, often undulating, if stretched out is about as 
long as the main pouch, dilated at its ental end to form a thickly 
pear-shaped seminal chamber. 
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Eeinarlcs. Beddard a) unites F. crescentica (Fedarb, 36) 
with this species, and is followed by Michaelsen (54). Miehaelsen 
(54, 58) considers this species to be possibly identical with 
P. duhia (Horst). 

The spermathecal diverticulum of this form seems to be differ¬ 
ent in shape from that of P, crescentica ; there is here no glandular 
appendage of the sperm at heca looking at first like a second 
diverticulum; and there are three pairs of seminal vesicles as 
against two in P. crescentica. On these grounds I believe the' 
species to be distinct ; but crescentica should, I think, be united 
with houlleti. 

Distribution, Travancore. 

22. Pheretima trivandrana Steph. 

1910. Pheretima trivandrana^ Stephenson, Bee, Ind. Mas. xii, 
p. .S35, pi. xxxii, fig. 27, pi. xxxiii, figs. 28, 29. 

Length 70 mm.; maximum diameter 3 mm. Segments 100, 
Ooloitr an equable gi’ey. Prostomium epilobous tongue broad, 
not closed behind. JDorsal pores from 8/9. Setal rings closed 
dorsally in the first ten segments, thei’^after a slight break, 
zz^2yz; ventral break also small, ca. 1| ah, or absent in some 
of the anterior segments ; set® of ii-ix rather enlarged, those of 
X rather small; numbers 28/v, 46/ix,, 52/xii, 52/xix, and 54 in 
middle of body. Cliteilum scarcely distinguishable, perhaps 
xiv~xvi (=3 ?). Male pores situated towards the inner side of, 
but well within, a pair of circular thickened areas which are 
somewhat raised in their centres ; the pores in line with g, and 
rather more than | of circumference apart, with about 9 set® 
intervening. Female pores paired. Spermathecal pores three 
pairs, ill 6/7-8/9, ventre-lateral, about | of circumference apart. 


%L 



Fig. 324. —Pheretima triyandrana \ spermatbeca. 

Septa 8/9 and 9/10 absent, about three in front of and three 
behind the gap somewhat thickened. Q-izzards well developed, 
ovoid. Intestine begins in xv, c®ca originate in xxvii. Testis 
sacs in x and xi. Seminal ve-sicles two pairs, in xi and xii, lobed. 
Prostates small, in xvii and xviii, cut up into numerous small 
lobules ; duct describes almost a complete circle, and increases in 




315 


PHKBET IMA.—DIPOIlOCHyETA. 

thickness towards the ectal end, firm and shining except at its 
eetal end, lying on a soft white cushion. Spermathecal ampulla 
relatively small, ovoid, or pear-shaped ; duct very stout, almost 
straight, much longer tluin ampulla ; diverticula two, one thin, 
finger-like, a simple tube, about half as long as duct, arising from 
ectal end of duct, its lumen wider at the ental end; the other 
arising from the middle of the duct, consisting of a pear-shaped 
chamber subdivided into about three or four loculi which give to 
the surface a lobulated appearance, and a stalk, the whole nearly 
as long as the main pouch above the entry of this diverticulum ; 
of this second kind of diverticulum there may be two, one smaller 
than the other (text-fig. 124). 

Eemarlcs. This species is very similar to P. liovXleii^ and indeed 
may be identical with it. It is possible that the loculated seminal 
chamber of the second diverticulum may be in reality a convo¬ 
luted tube, the windings closely pressed together, as in P. houUeti ; 
a re-examination of the original material seems to show that this 
is not unlikely. I also looked for clitellar set®, but no sacs 
were visible. 

Distribution^ Trivandrum (Travancore). 

10. Genus DIPOROCHiETA Bedel. 

1890. Diporochceta^ Beddard, P. Z. S. 1890, p. 56. 

1895. Diporooheeta^ Beddard, ISlonog. p. 430. 

1900. Dij)orochceta^ Michaelseii, Tier, x, p. 199. 

1907. Biporoclmtay Michaelsen, Fauna S.W. Austral, p. 161. 

1916. Periony.r (part.), Michaelsen, Mjoberg’s Austral. Exp. pp. 46, 
53 

Sette, at least in the middle and hinder parts of the body, 
numerous (more than eight) per segment. 8permathecal pores 
2-5 pairs, the last in 8/9. One gizzard in the region of segments 
iv-vi, seldom vestigial. Purely meganephridial. Prostates tubular, 
with simple uubranched duct. 

The genus was established by Beddard for worms with the 
essential three features of the group as we still know it,— 
perichcetine arrangement of the setae, tubular prostates, and 
meganephridia. In the Monograph he adds a character of the 
clitellum to the diagnosis, — “ clitellum generally more than three 
segments.” Michaelsen in the Tierreich volume included 
Bourne’s Perichceta pellucida in the genus, which thus came to 
have an Indian representative (all previously admitted species 
having belonged to Australia or IN^ew Zealand). Michaelsen in 
his diagnosis admitted the possibility of a racemose prostate; 
but in 1907 he retracted this, in consequence of his views on the 
importg^nce of the prostate in the classification of the Megas- 
colecinse, and defined the genus as above. Still more recently 
(1916) he has fused the genus With Per tony !c, under the name of 
the latter, though allowing it a certain independence as a 
subgenus. 
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In this last change I do not follow him. The reason for the 
fusion is that there exists a series of intermediate forms. The 
feature in which Diporocliceia differs from Perionyx is the 
prostate, tubular in the first, racemose in the second; and it 
happens that all stages in the evolution of the racemose (Phere- 
tima-prostate) from the tubular (PlutelluS'-prostate) are to be 
found in the combined genus {Biporoclmta^-Perionyx), so that 
any separation between the two must be arbitrary; further, 
there is not either any geographical means of distinguishing them. 
Dijporochceta as a subgenus, however, is to be distinguished, 
according to Michaelsen, as including all forms in which there 
is a distinct central canal through the middle of the glandular 
part of the organ, even though this central canal may receive 
branches. 

But the fact that the dividing line is an arbitrary one is no 
reason for not drawing it, if convenience demands it. If the 
existence of intermediate forms is to he allowed to prevent us 
from making a division, we may look forward, as our knowledge 
increases, to seeing our groups diminish in number, until, the 
more perfect our knowledge becomes, the more our classification 
fades away into nothingness ; so that when, owittg to the number 
of forms known, our need for a detailed classification is greatest, 
we shall be left without any classification at all. 

Michaelsen has already fused the genera Notoscolex and 
Megascolex \ to be consistent, Megascolides also must be fused, 
since here too there are a number of intermediate forms between 
the PIiitellus-prostate and the Pheretima-prostate. This \vould 
lead to the establishment of a huge genus, Megascolides Notoscolex 
’^'Megascolex, which would be extremely unwieldy, and would 
contain forms with lumbricine sette, tubular prostates, and a 
nephridial system consisting almost entirely of meganephridia, 
along with others with perichaotine setee, racemose prostates, and a 
nephridial system of micronephridia only — it would, in short, be 
a renunciation of classification. 

In fine, one of the great features in the evolution of the 
Megascolecinae has been the change in the prostate; and if this 
is not to be marked in our scheme of classification, the scheme 
w'ill be comparatively useless: it will certainly fail to indicate 
what it ought. . 

The dividing line between Diporochceta ?Ln^ Pmonya; considered 
as suhgenera of Perionyx s.l., as proposed by Michaelsen, is not 
the same as that proposed in the case of jMegascolides and 
Notoscolex, In the latter case Megascolides is to retain only those 
species in which there is no hint of branching of the duct; 
Diforochceta, however, is to include forms with branching ducts, so 
long as there is a definite central canal through the axi^ of the 
gland. 

The genus Diporochceta has arisen from Plutelliis by the 
substitution of the perichmtine for the lumbricine setal 
arrangement; and, as has been said, has given rise to Perionyx 
by the substitution of the racemose for the tabular prostate. 
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It should be noted, however, that the only Indian representative 
of the genus stands rather aside from the main line of this 
evolution by reason of the character of the anterior nephridia, in 
whioli it differs, apparently, from the Australian and New Zealand 
species or the majority of them. JDiporocJioita is defined as being 
purely megauephridial; but the term “ meganephridium ■’ is 
usually taken to mean the tubular form of the organ found, for 
example, in the LuinbricidaD. In the anterior part of Di;p(yroehceta 
j[}elliicidiiy however^ the nephridia are tufted—a form which is 
generally, 1 think, looked on as a variety of inicronephridia (I 
have little doubt, for example, that when Michaelsen described a 
number of new species of the genus in 1910 (Abb. Ver. Hamburg, 
xix, 1), he intended, by calling them “megauephridial,” to exclude 
this form of nephridium equally with the scattered microriephridia); 
and it would not have been strange if Diporodiaeia pelludda had 
found a place under the genus Spenceriella (micrpnephridial, with 
perichaetine seta3 and tubular prostates). 

In the Megascolecidie this modification of the anterior nephridia 
very commonly goes along wnth the breaking-up of the post-clitellai* 
nephridia into scattered inicronephridia. It seems possible, 
therefore, that Spenceriella may have arisen from such a 
Diporochceta as D. pelludda by the substitution of inicronephridia 
for meganephridia (not from Megascolides by the development of 
the perichajtine arrangement and further breaking-up of the 
nephridia). In any case, for geographical as well as anatomical 
reavsons, it seems probable that the present species is not 
phyletically related to the Australian species. 

(On the subject of the nephridia, see furtiier under the species.) 

Distribution. For the Indian species no locality is given; 
presumably it was in Southern India. The headquarters of the 
genus is in Victoria and Tasmania; species are also found in 
Queensland, New Zealand, and (one species) on the Chatham 
Islands. 

1. Diporochaeta pellucida (J. G. Bourne). 

1894. Perichceta pelludda^ Bourne, Quart. Journ. Alic. Sci.xxxvi, 
]j. 13, pi. iv, figs. 17-32, pi. V, fig. 42. 

1900.. Diporochceta pellucida^ Alichaelsen, Tier, x, p. 207. 

Length 450 mm.; diameter ca. 4 mm. Unpigniented; body- 
wall very transparent. Prostotnium small, without dorsal process. 
Dorsal pores from 5/6. Dorsal setal gap = \0 yz^ ventral gap 
=3 ah ; numbers 24/ii, 44/v, 36/ix, 36/xx. Oiitellum rather 
indefinite, including a little of the posterior end of xii and ^ of 
XX (== ca. 7|); not well developed ventrally. Male pores in a 
small , dumbbell-shaped pit, at a distance apart equal to five 
intersetal intervals, but no setae actually intervene. Female pores 
paired, in front of setae a, Spermathecal pores in 7/8 and 8/9, 
between the lines of a and h. 

Q-izzard in v. Calciferous glands in xiv, xv, and xvi. Intestine 
begins in xviii; no cteca; no typhlosole. A pair of complex 
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nephridia in each of segments vii-xi, consisting each of a 
nephridial tube with a bush-like group of tubules springing from 
one part; a pair of small simple nephridia in each of the 
following segments; no micronephridia. Testes and funnels free 
in X and xi. Prostates long, tubular, confined to xviii, 
Spermathecae as elongated pyriform sacs with a small cjecum. 

llemarhs. In Bourne’s own separate copy of his paper of 1886 
in the P. Z. S. (‘^ On Indian Earthworms. Part I.—Preliminary 
Notice of Earthworms from the Nilgiris and Shevaroys ”), which 
has come into my hands, there is written opposite the heading of 
the description oiPericJuK^ta^PleurodicBta^^) gracilis “ ^P.pellucidaP 
It would seem, therefore, that Bourne himself identified the species 
inquirenda: Penclimta gracilis with the present species ; the 
differences in the descriptions, however, seem too great to justify 
the inclusion of the latter species in the synonymy. It will be 
best to leave P. gracilis, as Michaelsen does in the Tierreich, as a 
doubtful species of Megascolecc. 

Bourne used this species in his investigations on the 
development of the setae, and has some observations on the 
development of the nephridia also. 

The genus to which this species is to be referred depends on the 
interpretation of the anterior nephridia. These are bushy tufts 
on each side in segments vii-xi, and evidently are the same 
things as the tufts so commonly found iu numerous genera of 
MegascolecidaB, in more than one subfamily. If they are considered 
as micronephridial, the species will go under Sqyenceriella; if each 
tuft is looked on as a ineganephridiuin, under Diporochceta, In 
accordance with what was said under Woodwardia, I consider the 
tufts as a special form of meganephridium, and the present 
species as belonging to IJIporochceta, It is, however, evident that 
such a form cannot belong to the direct line of ancestry of 
Perionyx*, Perionyx must have originated from forms which 
retained the original structure of the meganephridia in the 
anterior J)art of the body. 

JDistrihutmi, Probably Southern India. 


11. Genus PERIONYX E, Perr, 

1895. Perionyx, Beddard, Monog. p. 435. 

1900. Perionyx -f* Diporochxta (part.), Michaelsen, Tier, x, pp. 207, 
199. 

1907. Penonyx + Perionychella, Michaelsen. Fauna S.VV. Austral, 
p. 163. * ^ 

1909. Perionyx -p Perionychella, Michaelsen, Mein. Ind. Mus. i, 

p. 119. 

1910. Perionyx, Michaelsen, Ahh. Ver. Hamburg, xix, p. 58*. 

1916. Perionyx (part.), Michaelsen, Mjbberg’s Austral. Exp. p. 7. 

Setae numerous (more than eight) per segment, in rings which 
are often almost closed. Male pores often approximated in 
greater or less degree, and may be very close to the middle line. 
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Eemale pore unpaired (? always)* Spermathecal pores, like the 
male pores, offceu very near the middle line, the last pair in 7/8 or 
8/9. G-izzard very frequently more or less vestigial, in v or vi. 
Meganephridial. Two pairs testes and funnels. Prostates of the 
branched Pheretima-ty^e. 

The early history of the genus can be ascertained from the 
synonymy in Michaelsen’s Tierreich volume, where the diagnosis 
does not differ very greatly from that adopted here. Since that 
date, however, the definition of the genus has been modified more 
than once. 

In 1907 Michaelsen instituted a new genus Permiychella — 
meganephridial, with periclisetine arrangement of the setae and 
prostates; it differed in this last character from. 
IHporochceta, in which its species had mostly been included, and 
horn Perionyxin not having the vestigial gizzard and approximated 
male and spermathecal pores of the latter. The new genus was, 
however (in accordance with the view then held that the 
branched prostate had arisen once only in the history of the 
subfamily), not supposed to have arisen from Biporochcdta^ but 
from Woodwardia ; Perionyx was its descendant. Ifcs separation 
from Perionyx appeared to be justified, not only by the anatomical 
characters, but also by the facts of distribution, Penonycliella 
being found only in the Australian region, Perionyx only in the 
Indian. 

In 1909 Michaelsen described a number of species of 
Perionycliella from India, though ho recognized that the separation 
from Perionyx on anatomical characters was difficult, and that the 
geographical distinction too was breaking down. In 1910 he 
found that he could no longer maintain the two genera as distinct, 
since a Perionyx with vestigial gizzard and approximated genital 
pores had been found in the Australian region (Auckland Islands); 
he therefore united them under the name Perionyx, 

The most recently proposed alteration of the content of the 
genus—the inclusion in it of Diporochceta — Diporochceta and 
Pe^nonyx s. s. becoming subgenera of Perionyx s. 1., has been 
discussed under the heading of Diporochceta,, where also I give my 
reasons for continuing the two as separate genera. 

On the phylogenetic derivation of Perionyx^ see also under 
Diporochceta. 

A typical Perionyx has a characteristic appearance, and can be 
referred to the genus at sight. The body is often depressed, the 
dorsal surface is of a deep purple colour, the ventral surface much 
paler; the 80ta3 are numerous and close-set, especially ventrally, 
and the rings closed or nearly so; the male and spermathecal 
pores are very near the mid ventral line, and copulatory papilla 3 
are much less frequent than in the genera Megascolex and 
Pheretima, 

The most aberrant species are with seven pairs of 

spermathecsc, and amndatiis, with micronephridia; on tlie 
justification for retaining this latter species in the genus, see 
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Stephenson (96, p. 119); though by strict definition this worm 
should he a Megascolex^ yet its general habitus is so markedly .that 
of Perionyx that it can hardly be doubtful wliere its relations lie, 
while the matter is definitely settled by its occurrence in the 
Ptrionyx region and far away from that of Megascolex, 

The structure of the prost ate in a number of species is described 
by Micbaelseir(83 a). 

Distrihulion (Chart III). The Eastern Himalayas, including the 
Abor Country and Assam, is the chief home of the genus; the 
Western Himalayas (neighbourhood of Simla, Kuiuaon Hist.) 
have a few endemic species; Bengal, Biirina, South India 
(Nilgiris, Mysore), Bombay and neighbourhood (as far as Belgaiim 
to the south), and Ceylon each have one or two species. P. 
excavaius and P, sansibaricus are peregrine species which have 
wandered widely; they are omitted from the above statement. 
Some immature specimens, probably of peregrine species, have 
been recorded from the MnJdive Islands. 

The genus is also endemic in the Australian region—in 
Victoria, Tasmania, and the Auckland Islands. In addition, 
P. excavatus extends over the islands and coasts of the Indian 
Ocean and Malay Archipelago; P. sansibaricus is found in 
Zanzibar as well as in S., W., and Central India; and a species 
P. violaceus is found in Sumatra and Java. 

If the Indian localities are indicated on a map, the distribution 
is seen to be a double one ; the main home of the genus is in the 
E. Himalayas, stretching W. to Simla and E. into Burma; but it 
has also established itself in a line along the S. W. of the peninsula 
from Bombay to Ceylon. These are the regions of the greatest 
rainfall. I have mentioned as peculiarities -of the genus that it 
has not infrequently been found in wood or on trees or under 
the leaves of trees, or even in running water (73, 93). 

Key to the Indian species of Perionyx. 

1. Seven pairs of sperraatliecae, opening in 

2/3~8/9 .. foltjihtca. 

Four pairs of spermathec®, opening in 

ofS-S/'Q ....*’***.* 

Three pairs of spermathecee, opening in 

6/7-8/9 ... 

Two pairs of spermatliecte, opening in 6/7 

and 7/8 . 

Two pairs of epermathecse, opening in 7/8 
and 8/9 .... 

2. Sperrnathecie without diverticulum, pigment 

in spots ..... 

Spermathec® with a single diverticulum 
Spermathec® with two or more diverticula.. 

8. Nephridia (and presumably nephridiopores) in 

a regular line .• 

Nephridiopores and end-bladdei’s alternating 
in position in successive segments. 




2 . 

6 . 

16. 

P. variegatns, 

8 . ’ 

4. 

P. foveatus. . 
P. sansibaricus. 
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4. Peuial setje present. P. ceylanenm. 

No penial aetae. 6. 

o. Nephridiopores alternating in position in suc¬ 
cessive segments .. P. saltans. 

Nephridiopores not alternating; microne- 
phridia coexist with meganephridia behind 
the genital region... P, annutatus, 

6. Penial setm absent . 7. 

Penial set® present. 11. 

7. Testis sacs present . 8. 

Testes and funnels free .. 9. 

8. Male pores } of circumference apart, ou 

small papillae. P. himalayanus. 

Male pores near togetner, in line with h ot c, 
on papillae delimited by a common groove 

in front and behind. P. pokknanus. 

Male pores very close together, in a deep 
transverse fissure .. P. rimatus. 

9. Last heart in xiii.. P. kempi. 

Last heart in xii ... :. 10. 

10. Setae on dorsal surface in anterior third of 

body larger and set more widely than 

behind . P. heterochcetus, 

Ko difference such os the above.. P. nanus. 

11. Orfiamentation of penial setae as definite spines 

or teeth.... 12. 

OrnaPientation of penial setae as fine sculp- 
turin^g . 14. 

12. Male pOJ^es on large papillae of characteristic 

outline . -P- alatus. 

Male pdre3 on small papillae or in depres¬ 
sions .. 13. 

13. Male pores on papillae or on a circular wall; 

spermathecal pores about 4 circum¬ 
ference apart .. P* sikkimensis. 

Male pores each in a depression; sperma¬ 
thecal pores 4 ol circumference apart. P. deyr mm. 

14. Last heart in xii ... 15. 

Last heart in xiii . . P pallidus. 

Lo. Male pores on the sides of a shallow depres¬ 
sion ; highest number’ of setae ca. 80. P. inornatus. 

Male pores in a depression which is sur¬ 
rounded by a thick lip; highest number of 

setie ca. 60.. P- pincerna. 

Male pores on small papill® which are con¬ 
joined in the middle line; highest number 
of set fie ca. 43..... P. gravelyi. 

16. Penial setio present....: .. 17. 

No penial setae.1.. 26. 

17. Penial setae little modified . 18. 

Penial setae witli spines or teeth :. 19. 

18. Two spssile spermathecal diverticuld . P.fossus. 

No spermathecal diyerticula.. P> nainianus. 

19. Penial setae with square-cut tip . 20. 

Penial setae pointed, usually bluntly . 21. 
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20. Spines projecting from tlie flat end of the 

penial setfc. t.». t/uTQfBTtsiii* 

No spines on the flat end of the penial setae,. ,P. excavatus. 

21. No spermathecal diveHicula.. 22. 

Spennathecal diverticula present.. 24, 

22. Calciferous glands set off from the oesophagus 

inxiii...,. P.fulvus. 

JNo calciferous glands. 23. 

23. Penial setm with about 20 rings of spines ,. P, kohoensis. 

Penial setfB with 10 or fewer rings of spines. P. batfiii.. 

Penial setse with a few scattered transverse 

rows of very minute teeth . P. jnysorensis, 

24. A spermathecal diverticulum; last heart in 

.. 

Two clusters of diverticula; last heart in xii. P. thillongemis, 

26. Olitollum extending over 13 segments. P. annandald, 

Clitelliim extending over fewer than 18 seg¬ 
ments . 26. 

26. Seminal vesicles present in ix ... 27. 

No seminal vesicles in ix ... 28. 

27. One large mammillated spermathecal diverti¬ 

culum .. p. simlaensis. 

Two spermathecal diverticula .. P. ^nmimns, 

28. One or more spermathecal diverticula. 29, 

No spermathecal diverticula. 30. 

29. Last heart in xii; dorsal pores from 1/2 .... P. pullus. 

Last heart in xiii; dorsal pores from 4/6_ P. modestua (part.). 

30. Largest number of setae over 100; length * 

over 200 mm... p. mHntoski. 

Largest number of setae under 100; length 
under 200 mm. 31. 

31. Male pores on longitudinally oval cushions in 

a midventral depression . P. jnilvinatua. 

Male pores at end of a transverse groove_ P, modeaius (part.). 

A few natural groups may be distinguished. Of these the best 
marked is characterized by the possession of testis sacs ; it in¬ 
cludes hinuiluyciuxiSf pokliTiauuSy Tiimdtus^ and cilcttvs, all with two 
pairs of spermathecae opening in 6/7 fKud 7/8, and all from 
Darjiling District; alatus is the most distinct in possessing penial 
setae, which the others tack. 

Also from the same district are pincerna and inornaius, which 
possibly be identical. P. pallidns and gravelyi may be coupled 
together, and have an obvious connection with the former pair. 
P. heierocTiceius and nafms Iroin tho same region, and kempt from 
the Abor Country, form another group which also has relations to 
pallidus and gravelyi. All hitheno mentioned belong to that large 
section of the genus whicli* ha.l two pairs of spermathecal pores 
opening in 6/7 and 7/8. / 

P. saltans and sansiharicua, are linked together by the peculiar 
alternation in the positioPx of the nephridiopores in' successive 
segments ; an approximation to this condition is seen in ceyla- 
nensia and kohoensis also, though the home of the latter is remote 
from that of the otlier species just mentioned, which are found in 
the west and south. 
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P,fulvus (Calcufcta, Biirina) and P. turaensia (Assam) are perhaps 
connected with the widely wandering excavaiics, and possibly 
bainii should come in the same group; while there are resem¬ 
blances between hainii and millardi (hainii from Simla, mlllardi 
from Bornba}^ Presidency). P. parvulus I have united with 
vatus ; the latter is known to vary very much in size, and it needs 
only to stretch the lower limit previously given for excavatus 
somewhat further to include parvulus without any considerable 
dilHculty. ^ 

1. Perionyx alatus 8teph, 

1920. Perionyx alatus^ Stephenson, Mem. Ind. Mils, vii, p. 212, 

. pi. ix, figs. 14-16. 

Length 84 min,; diameter 3 mm. Segments 123. Colour 
dusky purple dorsally, pale ventrally. Prostomium epilobous 4, 
tongue not closed behind. Dorsal pores from 4/5. Setal rings 
closed dorsally and ventrally; setm rather closer set ventrally; 
numbers 50/v, 55/ix, ca. 54/xii, 50/xix, and ca. 52 in middle ot body. 
Clitellum including xiii and first third of xvii ( = 4^). On xviii 
a pair of large transversely elongated papillae, joined in the middle 



JPig: i2b.--Perionyx alatus Steph.; male genital field. 


line by a narrow neck, with crenulated margins; the conjoined 
papillae surrounded by a deep groove (text-fig. i25). The male 
pores as transverse grooves in the broader, inner part of the 
papillae ; distance between the middle points of the grooves one- 
fourth of the transverse extent of the ventral surface. Sperma- 
thecal pores two pairs, in 6/7 and 7/8, the same distance apart as 
the male pores, in line with the setal interval de. 

No septa notably thickened, 6/7-8/9 slightly so. Gizzard in v, 
large, cylindrical, and rather soft. Intestine begins in xx behind 
the prostates. Last heart in xiii. Nephridia end all in the same 
line. Testis sacs in x and xi, delicate, both adherent to the 
seminal vesicle of xi, which spreads over the sac of x from behind. 
Seminal vesicles in xi and xii, fused dorsally over the alimentary 
canal in each segment. Prostates large, occupying xvii-xix, much 
indented; duct irregularly twisted, soft, moderately long, widest at 
its ectal end. The posterior pair of spermathecse are the larger; 
the spermathecal ampulla is a considerable smooth sac; the duct 
is very stout, about two-thirds as long as the ampulla, separated 
from the ampulla by a constriction, below which it is slightly 
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swollen; the swollen upper part of the duct corresponds to the 
diverticulum, but there are no definite seminal chambers (text- 
fig. 126). Penial setae (text-fig. 127) 1 mm. long, 20 fx thick; 




Fig. 126 .—Ferionpx alatus Stepb.; 
aperinatboca; the markings on 
the upper part of the duct 
rej^resent masses of spermatozoa 
shining through. 


►b. j tip 


shaft almost straight, but curved like a hockey-stick at the 
proximal end; the tip gently curved, bluntly pointed, the distal 
portion of the shaft ornamented by minute irregularly scattered 
spines. 

Eemarks. The species belongs to the Idmcdayanus group, but is 
distinguished from its allies by possessing penial set© ; the con¬ 
figuration of the male field is also characteristic. 

Distribution, Sitong Ridge, Darjiling Dist. 

2. Perionyx annandalei {Mich), 

1907. Ferionychella annandalei^ Micliaelsen, Mt. Mus. Hamburg, 
xxiv, p. 164, text-fig. 7. 

1909. Ferixynychella annandalei^ Michaelsen, Mem. Ind. Mua. i, 

p. 166, text-tig, 18. 

1910. Ferionyx annandalei^ Michaelseu, Abh. Ver. Hamburg, xix, 

p. 61, pi. fig. 7. 

Length 160-280 mm.; maximum diameter 6-10 mm. Segments 
170-215. Colour dorsally a dark violet-blue, ventrally reddish 
grey. Prostomium proepitobous, shortly epilohous, or epilobous 
First dorsal pore in 6/7. Setae very small in the anterior 'part 
of the body, somewhat larger behind; very close together ventrally, 
somewhat wider apart dorsally ; rings complete, or shortly inter¬ 
rupted dorsally; numbers 85/x, 70/xix. Clitellum xii-xxiv 
( = 13), ring-shaped, less well marked ventrally at the extremities. 
Male area depressed or elevated, occupying the w'hole length of 
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xvih, pale in colour, as is also the surrounding region; in the 
setal zone the area elevated to form a ridge. Male pores in the 
lateral parts of the area in the setal zone; a few sette on the ridge 
between the male pores. Spermatbecal pores two pairs, 7/8 and 
8/9, near the middle line. r . / 

Septa thicicened in the region of the seminal vesicles. Gizzard 
moderately largo, in vi. No calciferous glands. Funnels appa¬ 
rently free in X and xi. Seminal vesicles in xi and xii or xi 
xa and xiii compact and grape-like, those of xiii, when present, 
smaller and apparently continuous with those of xii. Prostates 
oceupjang xviii aod xix, thick, compact, with fissured surface, 
cleft by septum 18/19; duct short and thick. Spermathecai 
ampulla sac-hfce or irregular; duct half as long and half as thick 
as ampulla; two or three seminal chambers enclosed in its wall 
projecting externally as a single papilla-like excrescence, or as so 
many small knobs, flat, and lustrous; no free diverticula. No 
penial setae. 

Distribution. Kurseong, Darjiling Dist.; Cherrapunji, Assam. 

3. Perionyx annnlatus NtrpA. 

1914. Perionyx annulatm, Stephenson, Rec. Ind. Mus. viii, p. 386. 

100-150 mrn.; diameter 4-6 mm. Segments 198- 
-idO, Dorsal surface in general a dusky purple ; intersegmental 
grooves and setal ridges pale, a banded appearance resulting • 
ventral surface pale. Prostomiura large, broad, epilobous |. First 
dorsa pore in 4/5. Setal rings unbroken or nearly so ventrally • 
dorsally a small interval (11-2 yz); intersetal distances a litUe’ 
greater dorsally than ventrally; numbers 55/iv, 74/ix, 82/xiii 
V ull"’ Clitellum rather paler, xi'ii-xvii (=5) • xii' 

shghtlj' modified also. Male pores fairly close together, ca.'i of 
circumference apart, on the lateral boundaries of a rectangular 
midventral depression which takes up the whole length of the 
segment, and IS times as broad as long. Spermathecai cores 
thre. p.«, i„ e/7.^/9 ca. * of 

tenor pair opposite the 9th setfi, ^ ^ 

“s far as 9/10, as well ns 17/18 and 
18/19, slightly thickened; 13/14-16/17 moderately so. Gizzard of 
some size, bnt soft and flattened dorso-ventrally,in vii. (Esophaniis 
much bulged in xni-xv, the anterior dilatation with wall strongly 
iidged internally. Intestine begins in xix. Last heart in xiii. 
Meganephridia in all segments; in addition, in the post-genital 
segments, a number of minute iflicronephridia in transverse 
hues on the body-wal, especially ventrally. Testes and funnels 
*-p vesicles in xi and xii, those in xi fused 

together. Prostates confined to xviii, granular in appearance, 
hemispherical with the flat surfaces facing inwards; duct long 
and coiled, the coiU closely applied to each other on the inner face 
of the gland, the last portion of the duct thicker than the rest. 
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Spermathecse large, sausage-shaped, almost meeting clorsally above 
the gut; duct short and moderately stout; diverticula two or 
more, very small, sessile on lower part o£ ampulla, divided or not 
divided into minute lobes. No penial set®. 

EemarTcs, A number of specimens showed variations in the 
position of the organs in the anterior part of the body; the male 
pores may be on xix or xx; there may be four pairs of sperraa- 
thecaj; the last heart may he in xvi. 

On the position ot the worm see the introduction to the genus. 

Di$trihxition» Itotung, and S. of Yembung, Abor Country. 

4. Perionyx arboricola Rosa, 

1890. Rerionyx arboricola^ Rosa, Ann. Mus. Genova, (2) x, p. 119, 
pi. j, tig. 11. 

1895. Perionyx arboricola^ Beddard, Monog. p. 488. 

1900. Pericmyx arhoricolay Michaelsen, Tier, x, p. 209. 

Length 70 mm.; diameter at clitelluni 5 mm. Segments 110. 
Body depressed, posterior end pointed. Colour dorsally greenish 
brown, ventrally yellowish. Frostomium epilobous Setal rings 

closed; setsB closely set ventrally, very widely apart dorsally, 
so that 8 or 9 are seen on the dorsal surface, and about 40 on the 
ventral; number per segment 56-60. Dorsal pores begin from 
5/6. Clitellum ring-shaped, xiv-xvi (=3). Male pores on large 
papillm, which are situated on the sides of a median depression, 
the anterior and posterior borders of which are at the middle ot 
segments xvii and xix respectively. Spermathecal pores incon¬ 
spicuous, four pairs, in 5/6-8/9. ... , 

Gizzard very small, in v. Seminal vesicles two pairs, m xi, omd 
xii-xiv; the first pair small, the second divided into three lobes 
by the septa. Prostates very long, occupying nine segments, xvi- 
xxiv, cut into lobes by the septa; duct thin at first, rapidly 
widening. Spermathecse with club-shaped diverticulum some¬ 
what longer than the ampulla. 

Remarlcs, Found on trees, especially in the axils of the leaves. 

Distribution, Cobapo, Cheba or Biapo Dist., Burma. 

5. Perionyx bainii Steph. 

1916, Perionyx hainiiy Stephenson, Mem. Tnd. Mus. vi, p. 72, 
pi. vii, fig. 14, pi. viii, fig. 15. 

Length 23-50 mm.; diameter 2-2^ mm. Segments 94. Colour 
dark bluish purple dorsally, grey ventrally. Prostornium epi- 
lobous tongue cut off behind. Dorsal pores from 4/0. 
Setal ring slightly interrupted dorsally; zz:=^2yz in^front of 
clitellum, l^y^ behind; ring closed ventrally behind clitellum, 
but in front of clitellum there may be a slight break ; numbers 
52/vii, ca. 55/xiii, 56/xx. Clitellum xiii-xvii (=5). Male pores 
as transverse cracks with small tag-like papilla at the outer side 
of each, and a transverse groove in front and behind, ca. of 
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circumference apart; the region of the pores marked by a number 
of small fissures (text-fig. 128). Spermathecal pores in 7/8 and 
8/9, considerably further apart than the male pores (about J or 
^ of circumference). 

No septa thickened. Gizzard unrecognizable as such ; oesophagus 
dilated and soft in vi. No calciferoiis glands ; oesophagus bulged 
with transverse vascular striation. Intestine begins in 
xvi. ^ Last heart in xii. Testes and funnels free in x and xi. 
Seminal vesicles in xi and xii, the anterior pair almost meeting, 
the posterior meeting and fusing. Prostates confined to xviii, 


Fig. li2S.-—-Periont/{!e hainii Stopb, 
genital field; overt 
papilla, or *‘tag.’* 


Pig. 129 .—Perioiiyx hainii Steph.; 
distal end of penial seta ; 
X ca. 300. 

each a compact mass ; duct short, moderately stout, transverse in 
direction and almost straight. Spermathecse large, with regularly 
ovoid ampulla; duct stout, marked off from the ampulla, about 
equal in length to the ampulla ; no diverticulum. Penial setm 
(text-fig. 129) 1 mm. long, 20 ya in thickness at middle ol: shaft, 
six or more bn each side; shaft sjightly curved towards distal 
end, tip bluntly pointed, with a slight bulbous swelling just 
proximal to the tip; about eight rings of fairly large spines 
near tip’. 

Remarks, On the similarity to P. millardi see under this latter 
species. 

Distribution, Near Simla, W. Himalayas. 
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6. Perionyx ceylanensis Mich. 

1908. Perionyx ceylanensiSf IMicLaelseo, Sb. Bbhm. Ges. Frag? 
p. 6, text-fig. B. 

1916, Perionyx ceylammsu, Michaelsen, Ark. f. Zool. x, no. 9, p. 8. 

Length 42-75 inm.; niaximum diameter ca. 2 mm. Segments 
120-140. Colour dorsally violet with indistinct darker median 
stripe, ventrally yellowish. Prostomiuui epilobous j|. Dorsal 
pores from 3/4 (rudimentary ?) or 4/5 (always distinct). Setce 
closer set ventrally, the ,rings closea dorsally and ventrally or 
almost so; numbers 32/ii, 40/v, 40/x, 30/xii, 37/xix, 38/xxvi, 
39/xlv. Nephridiopores at rather different levels, not regularly 
alternating. Clitellum ring-shaped, xiii-xvii (=5). IVIale pores 
near the middle line, in line with c or c<Z, on somewliat glandular, 
usually slightly raised but occasionally somewhat depressed areas 
which are separated by a median longitudinal fissure ; penial set» 
in a group on each side medial to the pore. Sperraathecal pores 
three pairs, in 6/7~8/9, very close to the middle line. 

No septa notably thickened. Gizzard very small, not thicker 
than the rest of the cosophagus, in v. Intestine begins in xii, 
only moderately wide at first. Meganephridia with ducts which 
vary somewhat in length, no end-bladders. Testes and funnels 
free in x and xi. Two pairs of rather small seminal vesicles 
in xi and xii. Prostates confined to xviii; duct thin and straight. 
Spermathecm in vii, viii, and ix, with sac-like ampulla; duct 
one-third as long as ampulla, spindle-shaped, sharply marked 
off; diverticula two, club- or pear-shaped, joining junction of 
ampulla and duct. Penial setm 0'3 mm. long and 10 fi thick, 
slightly and simply bowed, ending in a claw-shaped tip; the 
distal third with moderately large thin scattered spines, fairly 
closely apposed to the shaft. 

liemarhs. The spermathecsB vary in number; once (out of fifteen 
examples) a supernumerary pore was present in groove 5/6 on 
one side ; once one of the pores in 6/7 was missing. 

The position of the species is near salterns and sansihariens 
(position of nephridiopores; and cf. the two small spevmathecal 
diverticula in saltans). 

Distnhution. Peradeniya and Point de Galle, Ceylon. 

7. Perionyx depressus Ste;pli. 

1914. Perionyx depressus, Stopliensou, Rec. Ind. Mus. viii, p. 394, 
pi. xxvi, fig. 14. 

1914. Perionyx Stephenson, Rec. Ind. Mus. viii, p. 392, 

pi. xxvi, fig. 13. 

1917. Perionyx depressus, Stephenson, Rec. Ind. Mus. xiii, p. 380, 
note. 

Average length 75-100 mm., maximum 125 mm,; diameter 
3-4 mm. Segments 125-156. Colour dusky purple dorsally, 
lighter ventrally; clitellum with a pink tinge. Body dorso- 
ventrally flattened, ventral surface hollowed; a mid-dorsal groove 


PEBIO^iTTX. 


329 


from anterior end extending a rariable distance backwards. 
Prostomium epilobous |-|. Dorsal pores from 4/5 or 5/6. 
Betal rings with a small dorsal break (= 2 y 2 or a little more), 
but no ventral break ; setce set closer ventrally than dorsally ; 
in number about 70 per segment (63/ix, 65/xx). Clitellum 
Ixii-^xviii (=:nearly 0). Male pores ca. i of circumference 
apart, each in a depression which occupies the whole length 
of the segment, the interval between the depressions being 
equal to the breadth of a depression; w'ithia the depi^jssion a 
couple of narrow grooves, one in front of and one behind the male 
pore; the whole area pale in colour; no setm between the male 
pores. Spennathecal pores conspicuous, in 6/7 and 7/8, near the 
lateral borders of the body and one-third of circumference apart. 

No septa notably thickened. Gizzard very rudimentary, in 
front of the first septum, 6/7. No oalciferous glands. Intestine 
begins in xvii. Last heart in xii. Nepbridia pierce the body- 
wall in approximately the same line. Testes and funnels free in 
X and xi. Seminal vesicles in xi and xii, continuous dorsally over 
the gut; that in xi slightly lobed, that in xii large, lobed, bulging 
back the septa behind so as to reach the level of 13/14 or 14/15, 
Prostates massive rather rectangular blocks, not much cut up into 
lobes, confined to xviii; duct sinuous, thicker towards its termi¬ 
nation. Spermathecao prominent, with ovoid ampulla ; duct short 
and very wide, as wide as ampulla ; no diverticulum. Penial 
setSB in a considerable bunch, each 2 mm. long and 18 ix. thick, 
slightly curved towards the tip, which is pointed ; the distal part 
of the shaft with twenty, or more rings of small spines, the rings 
being closer together towards the tip. 

Remarlcs. A re-examination of the original specimens of 
P. ahorensis shows that I had overlooked the penial set®, and that 
the species is to be united with the present one. No clitellum 
was visible ; the original statement on this point is erroneous. 

The statement that there is a pair of seminal vesicles in x in 
P. deprmus is probably a mistake; a mass of coaguliim may have 
been taken for a vesicle. 

The interval between the depressions in which the male pores 
are situated may also be depressed; thus there may be only one 
transversely elongated depression on tlie ventral surface of xviii. 

Distribution, Rotting, Upper Rotung, Renging, all in the Abor 
Country, E, Himalayas. 

8. Perionyx excavatus E, Perr. 

1888. Perionyx excavatus^ Rosa, Ann. ]Mu 3 . Genova, (2) ri, p. 167. 

1890. Perionyx excavatus, Rosa, Ann. Mus. Genova, (2) x, p. 121. 

1892. Penonyx intermedins, Beddard, P. Z. S. 1892, p. 689. 

1895. Perionyx excavatus 4- P. intermedins -f- P. gruenewaldi, Bed¬ 
dard, Monog. pp. 430, 437. 

1900. Perionyx excavatus -|- P. intermedins, Michaelsen, Tier, x, 
pp. 208, 209. 
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1903, Periontj.v excamdm^ Michaelsen, Sb, Bbhm. Ges. Prag, xl, 

p. 12. 

1909. Perionyx excavatus^ Michaelsen, Mem. Ind. Miis. i, p. 175. 

1910. Perionyx excavatm, Michaelsen, Abli. Ver. Hamburg, xix, 

p. 61. 

19J4. Perionyx excavatns^ Stephenson, Kec. Ind. Mus. viii, p. 886. 
1916. Perionyx excavatus, Stephenson, Ilec. Ind. Mils, xii, p. 317. 

1916. Perionyx parrtdus, Stephenson, Kec. Ind. Mus. xii, p. 821, 

pi. xxxi, tig. 15. 

1917. Perionyx eacavatuSy Stephenson, Kec. Ind. Mus. xiii, p. 876. 

1921. Perionyx exc(mittiSy Stephenson, Kec. Ind. Mus. xxii, p. 760, 

1922. Perionyx excavatiis, Stephenson, Kec. Ind. Mus. xxiv, p. 436. 


1872, Perionyx excavattiSy E. Perrier, N. Arch. Mus, Paris, viii, 
p. 126, pi. iv, figs. 78, 74. 

1886. Perionyx excavatus, Beddard, P. Z. S. 1886, p. 808, text- 
figs, 3-6. 

Length 23-120 mm.; diameter 2-5 min. Segments 75-165. 
Colour from deep purple to reddish-brown dorsally, pale ventrally. 
Prostomium epilobous Eirsb dorsal pore in 4/5 hr 5/6. 

Setal rings almost closed, ventrally more nearly than dorsally, 
or the midventral break may be absent; no setas specially en¬ 
larged, and no great difEerences in the setal intervals; numbers 
36-40, behind clitellum may rise to 54. Ciitellum ring-shaped, 
xiii or part of xiii-xvii (=5 or less). Male pores approximated, 
in a common transversely oval small depressed area, each on a 
small transversely oval papilla, or sometimes represented by a 
small transverse slit; the anterior and posterior margins of the 
depressed area well marked, the lateral indistinct. Spermatbecal 
pores in 7/8 and 8/9, approximated, about the same distance 
apart as the male pores. 

No septa specially thickened. Gizzard vestigial, in vi, or may 
be unrecognizable. No calciferous glands; oesophagus swollen in 
xiii. Intestine begins in xv. Last heart in xii. Nephridia end 
in the same longitudinal line or nearly so. Testes and funnels 
free in x and xi. Seminal vesicles in xi and xii-xiv. Prostates 
small, usually confined to xviii, somewhat fissured, compact, 
sessile on body-wall; duct short and straight. Spermathecse with 
large ovoid ampulla; duct short and narrow; diverticula one to 
four, very small, wart-like, on the duct, or diverticula may be quite 
unrecognizable. Penial setae may be in a group of 4-6 on each 
side, medial from the male pores*; 0*6 mm. long, with indistinctly 
quadrangular smooth tip and many rings of long thin teeth. 

Pemarks, This is one of, the commonest worms in India. 
Besides the more usual situations it has been met with under 
logs, under bark, and in rotten wood; in the leaves of water- 
plants ; under stones, or in mud by the side of a tafik ; and 
worms probably belonging to this species have been found in the 
hollows of trees in accumulations of dead leaves and rain-water; 
it is thus able to adapt itself to very various surroundings. 



•' mtsT/f 


PEEIONYX. 


331 





Fig. l30.^P$nmyxfo6sus St«ph.; 
spermatheca. 


Fig. 131.— Perionyx fomis Steph.; 
tip of ponial seta; X 400. 


on xviii, across the floor and sides^of which extends a transverse 
crack ; male pores in the crack, at the junction of floor and sides 
of th^ depression, fairly close together, in line with d or e. 
Spermatheca! poref- two pairs, in 7/8 and 8/9, about three- 
quarters of circumference apart, in line wnth the nintli seta. 

No septa notably thickened, perhaps 9/10 most so. Gizzard 
rather large but soft, in vi. No calciferous glands. Intestine 




Michaelsen draws attention (54) to the variations met with, 
especially in the size. The spermathecal diverticula may be 
mentioned as another variable feature, and also the male field; 
the depression in which the male pores lie may be quite indistinct. 
Beddard has found very largo variations in the numbers and 
position of the genital apertures (108). 

pistrihxUion, In the E. Himalayas—Dibrugarli and Sadiya in 
N.E. Assam, the Abor Country, and Darjiling Dist.; in the 
W. Himalayas—-Kumaon Dist., Sahasar Dbara near Debra Dun, 
Simla and the Simla Hills ; Calcutta, liajshahi, and Sibpur in 
Bengal; Pilibhit Dist. in the United Provinces ; Teinzo, Bhamo 
Dist., and Thao, Ghecu Dist., in Burma ; Talewadi, near Castle 
Sock, in Bombay Pres.; Kandy in Ceylon ; Little Andaman I. 

Outside India the species has been met with in the Philippines, 
Malay Archipelago, Siam, Cochin China, and Keunion I. 

9. Perionyx fossus Steph. 

1920. Perionyx fossus, Stephenson, Mem. Ind. Mus. vii, p. 214, 
pi. ix, figs. 18, 19. 

Length 86 mm.; diameter 3*5 mm. Segments 136; body 
circular in transverse section. Colour a dusky purple dorsally, 
pale ventrally. Prostomium epilobous tongue cut off behind. 
Dorsal pores from 4/5. Setal rings regularly interrupted 
dorsally {zz^lk-2yz), setee z in straight lines; no ventral 
break; ventral setee much closer set than the dorsal; numbers 
52/v, 56/ix, 56/xii, 52/xix, and 54 in middle of body. Olitellum 
xiii-^ xvii ( = 3|). Male field as a deep squarish depression 
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begins in xvii. Last heart in xiii. Nephridia end in the same 
line. Testes and funnels free in x and xi. Seminal vesicles in xi 
and xii, those in xi fused dorsally, those in'xii fused in their 
hinder parts, which extend back to the hinder end ot xiii. 
Prostates large compact masses which take up the space of three 
or four segments by bulging the septa of xviii forwards and 
backwards ; duet narrow at first, becoming stouter and shining 
in its octal portion. Spermathecal ampulla irregularly ovoid; 
duct half as long as ampulla and one-third as thick ; two diver¬ 
ticula, small, flattish, sessile, lobulated, situated at about the 
middle of the length of the duct (text-fig.^ 130). Penial setae 
(text-fig. 131) little modified; length 0*45 mm., thickness lop,, 
shape tiiat of an ordinary seta, the tip fairly sharply pointed, no 
nodulus ; a few small indentations near the tip. 

Distribution, Shillong, Assam. 

10. Perionyx foveatus Steph, 

1914. Derionyx foveatus^ Stephenson, Pec. Ind. Mus. viii, p. 396, 
pi. xxvii, hgs. 16, 16. 

Maximum length 60 mm.; maximum diameter 3 mm. Seg¬ 
ments 112. Colour dorsally dark brown to dark purple, paler 
Yentrally. Prostoinium epilobons iS"o intersegraental furrow 
between i and ii. First dorsal pore in 4/5 or 5/6. Setal 
rings unbroken ventrally but with an irregular dorsal interval 



Fig. 132._ l^erionyx foveatus Steph,; male genital area. 


averaging 2-2^ yz\ setdd much more closely set ventrally than 
dorsally; numbers 45-48 in anterior part of body. Clitellum 
xiii-xvii or k xviii (=5-5^). Male pores as rounded apertures of 
some size, rather behind the setal zone, ca. of circumference 
apart; about eight set® between the pores. In 17/18, in front 
of and rather internal to the male pores, a pair of puckered pits, 
connected with each other across the middle line by a furrow 
which is convex backwards; mid ventral region between pares and 
pits depressed; the pits vaiy somewhat in appearance; their 
posterior angles may he prolonged to join the male pores (text- 
hg. 132). Female pores apparently paired, separated, by an 
. interval of less than 2 «a, and just behind 13/14. Spermathecal 
pores three pairs, in 6/7-8/9, near the margins of the flattened 
ventral surface, round and prominent. . . , . 

No septa specially thickened. Gizzard, in v, vestigial m the 
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extreme, a sliglitly wider part of the oesophagus only, walls not 
thickened, No calciferoiis glands. Last hearts in xii or xiii. 
Nephridia end in the same line; no end-sacs. .Funnels free in x 
and xi. Seminal vesicles two pairs, in xi and xii, the former 
smaller and flattened, or may be absent; both pairs when present 
composed of a number of bead-like lobules. Prostates vary in 
size, occupying one or more than one segment, compact and firm, 
slightly indented into lobes; duct stout and straight, of some 
length. Spermathecal ampulloe large, and rectangular from 
mutual pressure; duct very stout, as long as the ampulla and 
half as wide; diverticulum minute, attached to uppermost part 
of duct, occasionally absent. No penial setm. 

BemarJcs. A number of specimens were found in rotten wood. 

1 re-examined the specimens recently ; in one from Eengiug the 
last heart was found in xii (previously said to be in xiii); there 
was apparently a small gland on the right side, attached to the 
body-wall just to the outer side of and in front of the ending of 
the prostatic duct, possibly opening at the depression iu 17/1.8; 
no such gland was seen on the left side. 

Distribution. Eenging, Eotung, and Upper Eotuug, Abor 
Country, E. Himalayas. 

11. Perionyx fulvus Stejoh. 

1916. Ferionyx fulous, Stephenson, Kec. lud. Mus, xii, p. 322, 
pi. xxxi, tig. 16. 

1918. Ferionyx fulvus^ Stephenson, Eec. Ind. Mus. xvi, p. 16, text- 
figs. 4, 6. 

Length up to 175 mm.; diameter 2*5-4'5 mm. Segments up to 
178. Colour yellowish brown, almost iinpiginented, the anterior 
segments with a slight bluish tinge dorsally, a median dorsal dark 
stripe along the whole length (some specimens in aquatic habitat 
deep brownish-purple dorsally). Prostomiiiin epilobous tongue 
partly cut off behind by an intiirning of the sides. Dorsal 
pores from 4/5. Setal ring with small dorsal break, less than 

2 yz^ and a small ventral break, less than 2 in the anterior part 

of the body, but none behind; setae closer set ventrally than dor¬ 
sally; numbers 48/v, 55/ix, 52/xii, 53/xix, 55/xxv. Clitellum 
xiii-xvii (==5), rather constricted. Male pores very close 
together, on small porophores which are in a slight depression 
and turned somewhat inwards, separated in the middle line by a 
median groove, and limited in front and behind by transverse 
grooves (text-fig. 133). Spermathecal pores two pairs, close 
together in 7/8 and 8/9. - 

' Septa 7/8 and 8/9 slightly thickened. G-izzard in vi, small, 
soft, rsquarish, vestigial. Calciferous glands of moderate size in 
xiii; lateral enlargements of the oesophagus, which are not set off 
from the tube, in xi and xii. Intestine begins in xvi. Last heart 
in xii. Nephridiopores in the same line. Testes and funnels free 
in X and xi. Seminal vesicles two pairs, those in xi large, meeting 
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dorsally but not fusing; those in xii united and prolonged back¬ 
wards through xiii. Prostates rather small squarish masses, 
confined to xviii; duct soft and short, curled up in a hollow of 
the gland, broader towards its ectal end. Spermathecal ampulla 




Fig. 133 .—Perionyx fulvus Steph.; male 
genital area. 


Fig. l^.-^Perionyx Julvus Steph. 
distal end of penial seta. 


irregularly ovoid; duct short and stout; no diverticula. Penial 
setae (text-fig. 134) 0*83 mm. long, 20 fx thick at the middle, almost 
straight, tip slightly curved,.pointed ; distal end ornamented with 
about twelve rings of rather long fine spines. 

EemarTcs, At Inle the worms were found in a few feet of 
water. I noted that in the pigmented specimens the colour de¬ 
velops as a series of longitudinal streaks in each segment, which 
expand and coalesce. 

Distrihutim, Calcutta; Inle, S. Shan States, Burma. 

12. Perionyx gravelyi Steph. 

1917. Perionyx gravelyi, Stephenson, Kec. Ind. Mus. xiii, p. 378, 
pi. xvi, figs. 7, 8. ^ r T 

Length 48 mm.; maximum diameter 2 mm. Segments 89. 
Colour dorsally a light purple with darker mid-dorsal stripe, pale 
ventrally. Prostomium epilobous tongue broad, cpt off 
behind. Dorsal pores from 6/7. Setal rings almost closed dorsally 
and ventrally; no noteworthy differences in the intersetal intervals; 
numbers 34/y, 40/x, 40/xii, 32/xix, and 32 in the middle of the body. 
Clitelliim xiii or J xiii-xvi (= 3.J) ? Male pores ns transverse slits 
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just behind the setal zorie and between setss a and which are 
modified as penial setae; the pores and setae are on papillae which 
meet in the middle line, the conjoined papillae being bounded by 
grooves in front and behind (text-fig, 135). Spermatliecal pores 
in 6/7 and 7/8, between the lines of a and h, like the male pores 
very near the midventral line. 

Septa 7/8'^9/10 slightly strengthened. Gizzard small but 
moderately firm, in v. (Esophagus somewhat swollen in xiv and 
XV. Intestine begins gradually in xvii. Last heart in xii. Testes 
and funnels free in x and xi. Vesicul® seminales of xi fused 



Fig. 136 .—Perioiim qravelui Stoph,: 
penial seta; X 150. 


into a single large sac; those of xii fused behind septum 11/12, 
but separate posteriorly. Prostates occupying xvii-xix, in three 
lobes corresponding to the three segments; duct with an angle 
pointing backwards, rather thin, soft, broader ectally. Sper- 
mathecal ampulla sac-like, irregular ; duct not sharply marked off, 
nearly as long as ampulla and half as thick ; no diverticulum. 
Penial set® (text-fig. 136) little modified, 0-4 mm. long and 21 p, 
thick ; slightly curved proximally and distally, tip pointed ; a few 
fine dot-like sculpturings near the tip, in more or less transverse 
rows. 

Distrihiiiion, Pashok, Darjiling Dist,, E. Himalayas. 

13. Periohyx heterochaetns {Stepli), 

fbl7. Ferionyx ahorenm,\\\x,heterochmius^ Stephenson, Pec. Ind. 

Mus. xiii^ p. 379, pi. xvi, fig. 9. 

Length 60 mm.; diameter 2*5 mm. Segments 100. Colour 
dark purple anteriorly on dorsal surface, brownish behind with 
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darker median stripe; * pale ventrally. Body depressed, Pros- 
tomiura epilobous tongue not closed behind. Dorsal pores from 
5/6. Setae on dorsal surface in segments ii-xxxiv much larger and 
set further apart than behind, the change being sudden and coin¬ 
ciding with a change in pigmentation (darker and purpler in front, 
lighter and browner behind); setal ring closed ventrally, and almost 
so dor 8 all; 5 r; numbers 30/v, 31/viii, 31/ix, 31/xii, 33/xix, and 
about 50 in middle of body. Clitellum apparently xiii-xvii (= 5), 
best marked over xiv-xvi. Male area a wliitish patch taking up 
the whole length of xviii, the lateral margins rather swollen, the 
centre rather concave; the pores as transverse grooves in the setal 
zone, their centres about opposite the interval de^ ^ of circum¬ 
ference apart. Spernaathecal pores in 6/7 and 7/8, in line with <?, 
^ of circumference apart. 

Septa 6I7-Sf9 slightly thickened. Gizzard vestigial, in v. CEso- 
phagus swollen in xi~xiii, with transverse vascular channels. 
Intestine begins behind the prostates. Last hearts in xii. Testes 
and funnels free, in x and xi. Senainal vesicles in xi and xii, of 
simple outline, meeting dorsally. Prostates squarish, confined to 



Fig. 137 .—Pmonyx heterochattis (Steph.); spermatheca. 

xviii; duct apparently only slightly muscular, curled and twisted 
in the hilus of the gland. Spermathecal ampulla irregular in 
shape, about as broad as long; duct two-thirds as broad and two- 
thirds as long as ampulla; diverticulum single, knob-like, sessile 
on the upper part of the duct, with a few indistinct seminal 
chambers (text-fig. 137). No penial set®. 

Remarks, I now separate this form as a distinct species, since 

(1) it does not come from near the same place as P. aboveTisis; 

(2) the setal distribution is distinctive; (3) I have since found 
penial setso in P. ahoremis, which I have united with P. depressus ; 
(4) there is a spermathecal diverticulum here. 

Distribution, Pashok, Darjiling Dist., E. Himalayas. 

14. Perionyx himalayanns Mich, 

1907. Perionyx Mmalayanm^ Michaelsen, Mt. INlus. Hamburg, 
xxiv, p. 158. 

1909, Perionyx himalayanm^ Michaelsen, Mem. Ind. Musfi, p. 176, 
pi. xiii, figs. 16; 17, 

Length 56-62 mm.; diameter 2§-3 mm. Segments 86-95. 
Colour in general grey, with slight reddish tint dorsally in front. 
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Prostomium epilobous tongue not cut off* behind. First dorsal 
pore in 8/9 (it* not 7/8 or 6/7). Setae moderately large; circles 
nearly complete, only indistinctly interrupted in the middorsal 
line; numbers 40/viii, 42/xxi. Olitellurn xiii-xvii (=5), ring- 
shaped except on xiii, where it is interrupted ventrally. Male 
pores rather behind the setal zone, about on 0 -*fifth ot circumfer¬ 
ence apart, on small transversely oval papillae, each situated in 
the central depression of a large nearly circular glandular pro¬ 
tuberance, which is sharply limited beiuiid but only indistinctly 
in front. Sperinathecal pores two pairs, in 6/7 and 7/8, about 
^ of circumference apart. 

Septa of the region of the testes and some neighbouring ones 
slightly thickened. Gizzard vestigial, in vi (?). N'o calciferous 
glands. Nephridia end apparently in the same line. Funnels in 
X and xi, apparently enclosed in unpaired sacs, which are con¬ 
tinued laterally into seminal vesicles. Seminal vesicles three pairs, 
the first, in x, being the lateral continuations of the testis sacs; 



Fig. 138 .—Permiyx htTtmlayanusWxch^) spermatheca; X 20. 

the others in xi and xii. Prostates with small, rather compact, 
irregular glandular part; duct moderately thick, irregularly bent 
or coiled, about as long as the glandular part. Sperinathecal 
ampulla large, ovoid, obliquely placed; duct sharply set off, half 
as long and a quarter as thick as the ampulla, narrowed at its 
ectal end ; diverticula two, very small, at ental end of duct, nearly 
opposite each other, without stalk (text-fig. 138), No penia 
setae. 

Distribution, Sandakphu, Darjiling Dist., E. Himalayas. 

15. Perionyx inornatus Steph, 

1916. Perionyx inornatus, Stephenson, Rec. Ind. Mus. xii, p. 320, 
pi. xxxi, fig. 14. (. 

Length 96 mm.; diameter 5 min. Segments 124. Colour 
yellowisii brown. Prostomium apparently proepilobous. Dorsal 
pores from 6/7* Setal rings unbroken ventrally, a small and 
irregular dorsal break behind the genital region, none in front; 
setae set closer ventrally than dorsally ; numbers 56/v, 70/ix, 75/xii, 
83/xix. Clitellum ? Male pores approximately in de, on the 
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sides of a sliallow transversely oval depression with shelving sides, 
in transverse extent equal to of circumference. Sperinathecal 
pores, two pairs, in 6/7 and 7/8, not far apart, the distance 
between them about equal to that between the naale pores. 

Septa 8/9 and 9/10 moderately thickened, those in front and 
behinx} (6/7-7/8 and 10/11-12/13) slightly so. G-izzard soft but 
of some size, squarish, in v. Intestine begins in xiv. Last hearts 
in xii. Testes and funnels free in x and xi. Seminal vesicles in 
xi and xii, large and single in each segment, situated dorsally over 
the gut. Prostate small and confined to xviii; duct soft, white, 



Pig. 139.—Pmo?/ya? inornaius Steph.; distal end of penial seta. 

comparatively narrow and of the same diameter throughout, 
straight and passing transversely inwards. Spermathecai ampulla 
small ami simple, ovoid; duct short, stout, not marked off; no 
diverticula. Penial setae (text-fig. 139) 0*92 mm. long, 30 /a thick 
at the middle, with blunt point and straight shaft; the distal end 
ornamented with about 14 irregular and interrupted rings of very 
minute sculpturings. 

Remarlcs. The species is closely related to P. pincerna ; each is 
unfortunately only known from a single specimen, and it is possible 
that if the material had been more ample it might have been 
permissible to unite them. In the present state of knowledge, 
however, the differences in size, in the numbers of the set®, and 
in the male field, seem to justify their separation. 

Distribution. Saudakphii, Darjiling Dist., E. Himalayas. 

16. Ferionyx kempi Steph. ^ 

1914, Ferionyx kempiy Stephenson, liec. Ind. Mus, viii, n. 389. 
pi. xxvi, fig. 11. 

Length 75 mm.; diameter nearly 3 mm. Segments 164. Colour 
light brown, paler ventrally and* at the^ anterior end. Dorso- 
ventrally flattened, especially behind the clitellum. Segments in 
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f^eneral triaimulate. Prostoniiuin epilobous toDgue cufc off 
behind. A longitudinal middorsui groove from the anterior end 
to some distance behind the clitellura. First dorsal pore in 5/6. 
Setal rings unbroken ventrally, iriteiTUj)ted dorsally {‘zz=:2^~^6yz ); 
setae very closely set ventrally, laterally and dorsally three times 
as wide apai't or even more; dorsal setae behind clitellum 
extremely small; number per segment about 50. Clitellum 
xii--^xix (=2 7i^), swollen, friable. Male pores with puckered 
margins, on the lateral borders of a square depression which 
occupies the midv^entral portion of xviii; no setae between the 
male pores. Sperm at hecal pores two pairs, in 6/7 and 7/8, ca. \ 
of circumference apart. ^ 

No septa notably thickened. No gizzard. Intestine begins in 
xix. Last hearts in xiii. Funnels free in x and xi. Seminal 
vesicles large, compact, only irulistinctly lobed, in xi and xii, not 
fused dorsally. Prostrites occupy xvii and xviii, bulging back¬ 
wards septum 18/19, massive and compact, not distinctly lobulated 



Fig. lA^.--Perionyx kempt Steph.; spormatheca. 


on the surface; duct short, curved in an S-shape. Spermathecal 
ampulla very irregular in shape, somewhat triangular ; duct equal 
to ampulla in length or nearly so, sharply delimited from the 
ampuDa by a constriction, dilated at its upper end, the dilated part 
containing speimiatozoa and so functioning as a diverticulum- no 
other diverticulum (texLfig. 140). No penial setm. ’ 

llemarhs. Found in rotten wood. 

Distribution. Kobo, Abor Country, E. Himalayas. 

17. Perionyx koboensis Steph. 

1912. Perionyx koboensis^ Stephenson, Rec. Ind. Mus. viii p 691 
pi. xxvi, fig. 12. " ? r- ^ 

Length 100 mm.; diameter 4 mm. Segments 144. Colour 
dorsally dtirk purple anteriorly, pinkish post/eriorly; ventrally 
pale. Prostomium epilobous First dorsal pore in 8/9. Setal 
rings almost complete; aa and zz = 2ab and 2yz; set® rather 
more closely set on the ventral than on the dorsal surface; 
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number ca. 51/vii, ca. 49/xvii, ca, 53/xxv, more posteriorly 54. 
Clitelliun 4 xiii-xvi (=3J). Male pores near together, as small 
transverse" slits in the setal zone, in a transversely elongated 
whitish held continuous with the whitish setal ridge, of which it 
represents a broadening; no setae between the pores, wdiich are 
about four setal intervals apart. Spermathecal pores two pairs, 



Pig. 141.— Teriony^ kohomm Steph.; distal end 
of penial seta; X ca. 400. 

in 7/8 and 8/9, near the middle line, about the same distaiice 
apart as the male pores, A slight thickeniug of the [anterior 
border of segment xix in the midventral region. 

Septa 6/7-8/9 slightly thickened. Gizzard in vi, somewhat 
vestigial. OEsophagus bulged in viii, and in xiv-xvii; longi¬ 
tudinal lamellse internally in xiv and xv, less marked in xvi and 
xvii. Last heart in xii. Nephridia pierce the body-wall at 
varying positions, but not in two definite and alternating series; 
no end sacs. Testes and funnels free in x and xi. Seminal 
vesicles in x, attached to the anterior face of 10/11, and in xi and 
xii; each a single mass, continuous dorsally from side to side. 
Prostates in xviii, solid-looking, not cut up into lobes, somewhat 
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rect/angulav; dact stout and straight. Spermathecal ampulla 
ovoid; duct not marked off, as long as and nearly as broad as 
ampulla; no diverticula. Penial seta) (text-fig. 141) four or more 
m each group, up to 0*88 mm. Jong and 22 thick, with a slight 
sabre curve, pointed distally; the distal portion of the shaft orna¬ 
mented with about twenty rings of extremely fine teeth. 

Remarhs. Pound in rotten wood. 

Distribution, Kobo, Abor Country, E. Himalayas. 

18. Perionyx m'intoshi Bedd. 

P1883. Perionyx rn'intoslni, Beddard, Ann. Mag. N. If. (6) xii, 
p. 217, pi. viii, figs. 3, 8. 

1892. Perionyx macintoshii, Beddard, P. Z. S. 1892, p, 687. 

1895. Perionyx •maeinlo&kii, Beddard, Monog. p. *138. 

1900. Perionyx rn'intoshi, Michaelsen, Tier, x, p. 208. 

1917. Perionyx m'mtosin, Stephenson, Ilec. Ind. Miis. xiii, p. 383. 

Length 230-375 mm.; diameter 9-12*5 mm. Segments ca. 
200-261. Colour dorsally purple or violet, ventrally pale, 
clitellum buff. Prostomiuin epilobous tongue open behind. 
Pirat dorsal pore in 5/6. Seta? relatively small; rings closed dorsally 
and ventrally; setae more closely set ventrally, the intersetal 
intervals often irregular; numbers 78/v, 72/ix, 76/xii, ca.90/xxiii, 
and 112 in the middle of the body. Clitellum xiii-xix ( = 7). 
Male pores closely approximated, on a common median field 
about 3 mm. broad, the pores as round pits behind tlie setal zone ; 
the area rectangular with a well-marked border, taking up the 
whole length of the segment aud encroaching on adjacent segments, 
often depressed. Spermathecal pores two pairs, in 7/8 and 8/9, 
fairly close together. 

Septum 5/6 slightly, 6/7-11/12 moderately thickened, and 
some succeeding ones slightly. Gizzard in vi, of fair size, 
moderately firm. No calciferous glands. Intestine begins in 
Xviii or xix. Last heart in xiii. Testes and funnels free in x and 
xi. Seminal vesicles in xi and xii, large, lobed, and may be united' 
together over the alimentary canal; there may be also a small 
rudimentary vesicle in xiii. Prostate lobed ; duct short, stout 
but soft, running transversely inwards. Rudimentary ovisacs 
may be present in xiv. Spermathecal ampulIse almost spherical, 
prolonged into a short thin duct; no diverticulum. No penial 
setse. 

Remarhs, My specimens showed a shifting back of the male 
pores and of the posterior border of the clitellum by one segment, 
l.he nephridia are stated to lie all in the same line, but there is no 
defintemention of the nephridiopores, which are the important 
things in this connection. 

Distribution, Sibpur, Bengal; Nepal Valley ; ? Akyab, Burma. 
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19. Perionyx millardi Sie})li, 

1915. Feriomjx millardi, Stephenson, Mem. Ind. Mus. vi, p 74, 
text-fig. 2. 

1920. Fei'ionyx millardi, Stephenson, Mem. Ind. Mus. vii, p. 205, 
pi. ix, fig. 8. 

1920. Ferionyx iyatjmriensis, StephensoQ, Mem. Ind. Mus. vii, 
p. 220, pi. X, fig. 24. 

I^ength 40-90 mm.; diameter 2-2’5 mm. Segments 126-170. 
Colour deep purple dorsally, brown ventrally, with a fairly sharp 
demarcation between the two. l^rostomium epilobous sides 
of tongue converging behind, closed or not at hinder end. Dorsal 
pores from 4/5 or 5/6. Setal rings interrupted by small gaps 
dorsally and ventrally, or ma}' be unbroken dorsally; breaks 
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Fig. 142 . — Perionyx millardi Steph.; genital area. Sjith. indicates thesperraa- 
thecal apertures, ^ the male, and $ the female pores. The setse in 
the neighbourhood of the male and apermathecal apertures are shown. 

largest ventrally in front of clitellura, where aa = 2a?> or perhaps 
more; numbers 40/ix, 41/xii, 48/xix, 41 in the middle of 
the body. Clitellum xiii-xvii (=5). Male pores small, round, 
close to the middle line, on small papillae. Spermathecal pores two 
pairs, in 7/8 and 8/9, close to the middle line, in line with h 
(text-fig, 142). 

No septa thickened. Gizzard vestigial, in vi, of some size, but 
its walls thin and soft. No calciferous glands. Intestine begins 
in xviii or xix. Last heart id xiii. Nephridia end in the same 
line. Testes and funnels free in x and xi. Seminal vesicles in xi 
and xii, the posterior pair the larger, and may bulge backf>septum 
13/14. Prostates compact, may take up xviii and xix ; duct short 
and narrow, soft, only slightly shining, straight, running trans¬ 
versely in wards. Spermathecal ampulla irregularly ovoid; duct 
short; a single diverticulum from junction of duct and ampulla. 
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siwall and scale-like, or cauliflower-like with a number of small 
seminal chambers, or three-lobed with the lobes almost indepen¬ 
dent of each other (almost separate diverticula) (text-fig. 143). 
Penial setm 0-44-0’65 mm. long, 15-18/x thick, slightly curved 
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Fig. 143.— Ferionyx millardi Stepli.; different forms of sperraathecae. 

towards the distal end, which is bluntly pointed; 9 or 10 circles 
of spines near the tip, of fair size ; a slight bulbous swelling just 
proximal to the tip. 

Eemarks. The similarity of the penial setae of this form to those 
of F. bainii (text-fig. 129) is striking. The spermathecal pores 
are much nearer together in the present species, the last heart is 
in xiii, the spermathecal duct is short, and the male pores are of 
simple form. ' , 

Distrihution, Bombay, Talegaon, Kalyan, Yivar, Igatpxiri (all 
near Bombay). 

20. Perionyx minimus Steph, 

1920, Perionyx minhnuSj Stephenson, Mem. Ind. Mus. vii, p. 219, 
pi. X, fig. 23. 

Length up to 45 mm.; diameter 1 mm. or as a maximum 1|. 
Segments 100. Ventral surface flattened. Colour a medium 
brown dorsally, a lighter brown ventrally. Prostomium epilobous 

tongue cut ofl: behind. Prostomium and segment i divided by 
a middorsal groove. Dorsal pores from 4/5. Setal rings almost 
closed ventrally; dorsal break well marked, =2 yz; set® much 
closer set ventrally ; numbers 2fl/xx, ca. 36 in middle of body. 
Clitellum xiii or ^ xiii-xvii- (=4^ or 5). Male pores on con¬ 
spicuous round papillm; the space between the papillje depressed, 
the depression extending from the middle of xvii to the anterior 
third of xix, dumbbell-shaped in form, being encroached upon from 
the side^ by the papillae. Spermathecal pores in 7/8 and. 8/9, 
about a quarter of the circumference apart. 

No septa thickened. Apparently a vestigial gizzard in v. 
(Esophageal bulgings in xiii and xiv, slight, with longitudinal 
vascular striations. Intestine begins in xix. Pharyngeal glands 
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as definite lobes on each side, filling out the segments as far back 
as vii. Last heart in xii. Testes and funnels free in x aud xi. 
Seminal vesicles in ix and xii, brown in colour; the posterior pair 
large and lobulated, meeting each other dorsally. Prostates some¬ 
what loosely lobulated, occupying more than one segment; duct 



Fig. 144 .—Perionyx minimus Steph.; spermatbeca viewed 
under the microscope. 


short, narrow, and rather soft. Conspicuous ovisacs in xiv. 
Sperniathecal ampullse rounded; duct of same length as ampulla ; 
diverticula two,, small, subspherical, shortly stalked, at ental end 
of duct; the duct becomes stouter below the diverticula (text-fig. 
144), No penial set as. 

Bistrihuiion, Belgaum, Bombay Pres. 

21. Perion3rxmodesta8/Sf<(9^)/i. 

1922. Perionyx modestus, Stephenson, Kec. Ind. Mus. xxiv, 
p. 486, 

Length 85-167 mm.; maximum diameter 4 mm. Segments 174. 
Colour deep purple dorsally, violet ventrally. Body somewhat 
flattened dorso-ventrally. Prostoraium epilobous tongue open 
behind. Dorsal pores from 4/5. Setse more closely set ventrally; 
dorsal break absent or very small, ventral break small in front 
of genital region, absent or small behind this; numbers ca. 38/v, 
41/ix, 42/xii, 42/xix, and 42 in the middle of tile body. Clitellum 
absent. Male pores at the ends of a transverse groove on xviii, 
not far from midventral line, about in line with d, Sperraathecal 
pores near together, in 7/8 and 8/9, about iii line with c. 

Septa 6/7 and 7/8 slightly thickened, 8/9 and 9/10 moderately 
so. Gizzard vestigial, in v. No calciferous glands; oesophagus 
with transverse vascular stnations in xii and xiii. Las? heart in 
xiii. Nephridia all end in the same line. Testes and funnels free 
in X and xi. Seminal vesicles in xi and xii, those of the same 
pair meeting in the middle line. Prostates small; duct relatively 
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stout, straight, shining. Spermathecao as small elongated sacs; 
duct not distinguishable; a minute wart-like diverticulum near 
base (not always). No penial setje. 

Distrihiimi, Cherrapunji, Assam. 

22. Perionyx mysorensis Stejyh. 

1921. Perionyx mysorensis, Stephenson, Kec. Ind. Mus. xxii, 
p. 762, pi. xxviii, %. 10. 

Length more than 38 mm.; diameter 2 mm. Segments more 
than 90. Colour light brownish purple dorsally, pale ventrally. 
Prostomium prolobous or slightly epilobous. Dorsal pores present. 
Setal rings closed dorsally and ventrally; numbers 54-62. 
Clitellum ? Male pores close to the middle line, on a transverse 
ridge across the middle of the segment. Transverse trenches in 




Fig. 145.— Perionyx mysorensis Steph.; penial seta; a, general 
form, X 130; b, distal end, X ca. 400. 

front and behind the ridge; the whole contained within the 
limits of segment xviii. 8permathecal pores in 7/8 and 8/9, near 
the middle line. 

Septa 6/7-9/10 somewhat thickened, and also 12/13-15/16. 
Gizzard quite vestigial, in vi. No calciferoiis glands; lateral 
swellings of the oesophagus in xiii. Last heart in xii. Testes and 
funnels free in x and xi. Seminal vesicles in xi and xii. 
Prostates each a squarish mass, cut up into lobes; duct short, 
straight, passing transversely inwards. Spermathecee spherical, 
sessile on body-wail; no diverticulum (? not fully developed), 
Penial^etae' (text-fig. 145) 0*44 mm. long, slightly bowed, most so 
at the proximal end; tip tapering and fairly sharply pointed; a 
fevr scattered transverse markings composed of minute teeth.- 

Distribution, Forests of Shimoga or Kadur Dist., Mysore. 
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23. Perion 3 rx nainianns (McA.). 

1907. Perionychella nainiana, Michaolsen, Mt. Mus. Hamburg, 
xxiv, p, 15o, 

1909. Perionychella nainiana^ Michaelsen, Mem. Ind. Mus. i, 
p. 169. 

Length 85 mm.; diameter min. Segments ca. 3.05. 

Colour dark bluish-violet dorsally, ventrally grey ; anterior end 
violet grey both dorsally and ventrally. Prostomium epilobous 
tongue open behind. Dorsal pores from 3/4, apparently a rudi¬ 
mentary one in 2/3. Setae fairly large, nearly equidistant; 
rings complete; numbers differ little in the various parts of the 
body, ca. 50. CJitellum only distinguishable by colour, xiii-xviii 
(=6). Male pores as small transverse slits just behind the setal 
zone, about 4 of eircumferejice apart; setae interrupted in front 
of the pores, and 5 or 6 setae median to tlie pores. 8perinatbecal 
pores in 7/8 and 8/9 about a quarter of the circumference apart. 

Septa of the anterior male region a little thickened. Gizzard 
very small but not exactly vestigial, in v. No calciferous glands; 
oesophagus swollen in xiii and xiv, with lamellated and villous 
walls. Last hearts in xii. Nephridia of all segments similar. 
Testes and funnels free in x and xi. Seminal vesicles in xi and 
xii, rather compact, rouglily mammillated. Prostates confined to 
xviii, relatively small, lobed, deeply incised medially; duct about 
as long as gland, straight, rather,thin, especially ectally. Sperm- 
athecae very simple, with almost spherical ampulla; duct short 
and narrow; no diverticulum. The setae medial from the male 
pore though not displaced are modified; about twice as long 
(0*7 mm.) as the ordinary setae, and somewhat thickened (17yu-), 
almost straight, pointed, without distinct ornamentation but with 
the highest powers showing appai’ently some very fine hair-like 
structures near ther tip, closely adpressed to the surface of the seta. 

Bemarha, The median setae on xviii represent an early stage in 
the evolution of penial setae. 

Distribution. Naini Tal, W. Himalayas. 

24. Perionyx nanus Sieph, 

1917. Periony.v mnns, Stephenson, Rec. Ind. Mus. xiii, p. 381, 
pi. xvi, fig. 10. 

Length 53 mm.; diameter 1*5 mm. Segments 100. Colour 
brownish-purple dorsally, pale ventrally. Ventral surface flattened. 
Prostomium epilobous open behind. Dorsal pores from 5/6. 
Setal ring almost closed dorsally and ventrally (entirely closed 
ventrally in the anterior region); numbers ca. 36/ix and the same 
in xii, 35/xix, and 34 in the middle of the body. Clitellura xiv- 
xvii (s= 4), well marked. Male pores in line with g or one- 

fourth of circumference apart, slightly behind the setal zone, 
prolonged somewhat towards the middle line as grooves; sur¬ 
rounding each pore a whitish thickened patch, the whole taking up 
the whole ventral surface of xviii (text-fig. 146). Spermathecal 
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])ore9 in 6/7 and 7/8, widely apart (nearly ^ of circumference), 
large and patent. 

K'o septa notably thickened. Gizzard vestigial, in v. (Esophagus 
bulged in ix, with transverse vascular channels. Intestine begins 
in xix. Last heart in xii. Testes and funnels free in x and xi. 



Fig. 146 .—Perionyx nanus Steph.; male genital area. 

Vesiculie seininales large, in xi and xii, those in xi fusing together, 
but not those in xii. Prostates occupying xvii-xix; duct thin 
and soft, bent once on itstdf with the convexity forwards. 
Spermathecse simple in form, ampulla pear-shaped; duct broad 
and short, not sharply marked off; diverticulum single, wart-like, 
sessile, not chambered, at the junction of ampulla and duct. No 
penial setee. 

Distribution, Pashok, Darjiling Dist., E. Himalayas. 

25, Perionyx pallidus JSte^h, 

1917. Perionyx pallidus^ Stephenson, Kec. Ind. Mus. xiii, p. 876, 
pi. xvi, figs. 6, 6. 

Length 80 mm.; diameter 3| mm. Segments 118. Colour 
pale, a purple tinge anteriorly on the dorsal side, and a median 



Fig. .—Periomjx pallidus Steph.; spertha- Fig i4i^.^Penonyx pallidus 
theca under the microscope ; a, bulging Steph.; penial seta ; 

perhaps representing an incipient X 235. 

seminal chamber. 

purple stri'pe throughout. Prostoinium epilobous Dorsal 
pores from 4/5. Setal rings quite closed vent rally, almost so 
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Fig, 140 .—Verionym pincerna Stepb, 
male genital area. 


dorsally; setae cloi^er set ventrally; numbers 53/v, 72/ix, 

64/xii, 62/xix, and 70 in the middle of the body. Clitellum xiii- 
xvi ( = 4), slightly swollen. A, transverse groove on 'segment 
xviii, in which are the male pores, small cracks of circum¬ 

ference apart. Spermathecal pores small, slit-like, in 6/7 and 
7/8, the same distance apart as the male pores. 

Septa 5/6 and 6/7 thin, 7/8-9/10 slightly thickened. G-izzard 
vestigial, in vi. Within the oesophagus, in xiii and xiv, are 
longitudinal folds, scarcely to be called lamellae. Intestine begins 
in xvii, Last heart in xiii, ISFephridial ducts terminate in the 
same line. Testes and funnels free in x and xi. Seminal 
vesicles in xi and xii, fused in each segment over the alimentary 
canal. Prostates very small; duct runs straight inwards. 
Spermathecae (text-fig. 147) small, ampulla sac-like, rather con¬ 
stricted in the middle; duct short, scarcely separately distin¬ 
guishable ; diverticulum absent (? developing). Penial setae 
(text-fig. 148) scarcely modified, of the ordinary form, 0T75 mm. 
long, 17 /a thick ; a few fine sculpturings on the distal half. 

Eemarhs, Another form showing an early stage in the evolution 
of the penial setae. 

BistHhuiion, Knlimpong, Darjiling Dist., E. Himalayas. 

26. Perionyx pincerna Steph. 

1916. Penonyx pincerna, Stephenson, Rec. Ind. ]Mus. xii, p. 319, 
pi. xxxi, figs. 12, 13. 

Length 45 mm.; diameter 3 mm. Segments 88. Colour light 
brownish grey. Body cylindrical, not flattened. Prostomium 


Fig. 150 .—Ferionyx pincerna 
Stepb.; distal end of 
penial seta. 


epilobous |, tongue cut off behind. Dorsal pores from 4/5. 
Setal ring with small and irregular dorsal break, on the average 
less than 2 i/^; ventral break small and irregular, ormay be 
wanting in front of clitellum; setm set closer ventrally than 
dorsally ; numbers 47/v, 57/ix, 60/xii, 50/xx. Clitellum indis¬ 
tinguishable. A transversely oval depression on xviii, deepest at 







VlQtS^ 



PERIONXX. 


349 


its margin, so that the middle of its floor is somewhat raised 
above its periphery; a thick whitish lip surrounds the whole and 
extends over the posterior half of xvii and anterior half of xix ; 
male pores perhaps in <? or d!; a few penial setae visible as black 
j)oints (text-fig. 149). Spermathecal pores small slits near the 
middle line, in 6/7 and 7/8, ca. of circumference apart. 

Septa 6/6-9/10 slightly thickened. Gizzard of moderate size, 
in V, with soft and thin walls, and hence in some degree vestigial. 
Intestine begins in xviii. Last heart in xii. Nephridia opening 
in the same line. Testes and funnels free in x and xi. Seminal 
vesicles in xi and xii, single in each segment, arching over dorsal 
vessel and gut. Prostates confined to xviii, small, lobed; duct 
narrow', of the same diameter throughout, soft, not shining, with 
slightly wavy course. Spermathecse simple oval sacs sessile on 
the body-wall, without distinguishable duct; no diverticulum. 
Penial setae (text-tig. 150) 0*63 mm. long, 24 ^ thick at the middle.; 
simple in form, straight except for a bend at the proximal end, 
tip slightly curved and blunt; faint scnlpturings near the tip 
appearing as flue points in about a dozen irregular and much 
broken circles. 

lieniarJcs, See note on F, inomatus. 

Distribution, Near Ghoom, E. Himalayas. 

27. Perionyx pokhrianus Steph. 

1920. Ferionyx pohhrianusy Stephenson, Mem. Ind. Mus. vii, 
p. 208, pi. ix, figs. 10,11. 

Length 65 mm.; diameter 3 mm. Segments 96. Colour pale 
violet dorsally, unpigmented ventrally. Prostomium epilobous 
tongue open behind. Dorsal pores from 4/5. Setal rings 
almost closed dorsally and ventrally, and may be quite closed in 



xvm 


Fig- 151 .—Perionyx 'pokhrianus Steph.; 
male genital area. 



Fig. 152,— Perionyx pokhrianus 
• Steph.; spermatheca. 

landeiT part of body; setae slightly closer set ventrally; numbers 
50/v, 58/ix, 54/xii, 48/xix, and 44 in the middle of the body. 
Clitellum xiii-xvi (=4). A pair of papillae on xviii, midventral, 
touching each other, taking up the greater part of the length of 
the segment, not delimited from the rest of the surface on their 
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outer sides, but bounded in front and behind by a common trans> 
verse groove (text-fig. 151). Male pores on the papillae, near the 
middle line, and nearer the posterior than the anterior limit of the 
papillae. t:>permathecal pores in 6/7 and 7/8, very close together, 
nearly in line with b, 

No septa markedly thickened, Gis^zard in v, large, barrel- 
shaped, rather soft but not otherwise vestigial. Intestine 
begins in xviii. Last heart in xiii. JSTephridia apparently ter¬ 
minate in the same line. Testis sacs in x and xi, both continuous 
dorsally over the oesophagus and dorsal vessel; that in x very 
delicate, that in xi delicate and covered over by the seminal 
vesicles. Seminal vesicles in xi and xii, large, with granular 
surface, each meeting its fellow in the middle line dorsally. 
Prostates large, in xvii-xix, much indented; duct rather short, 
soft and thin, irregularly twisted, somewhat dilated at the ectal 
end. Spermathecal ampulla very irregularly lobed; du(jt short, 
constricted off from ampulla; diverticula as about three small 
swellings on the upper half of the duct (text-fig. 152). No 
penial setae. 

Dlatribtition. Sitong, Darjiling Dist., E. Himalayas. 
a, var. affinis Stej)7i. 

1920. Fei'ionyx pokhrianus var. affinis^ Stephenson, Mera. Ind. Mus. 
vii, p. 210, pi. ix, figs. 12, 13. 

Length 55 inra,; diameter 2^ mm. Segments 105. Colour a 
light slaty or purplish dorsally with darker median stripe, pale 
ventrally. Prostomium epiiobous tongue open behind. Dorsal 


mn 


Fig. 153. —' Ferionyx pokhrianm 
Steph. var. affinis; male 
genital field. Fig, 154.—Penowy® pokhrianus Steph. 

yffiT, affinis; speruiatheca. 

pores from 4/5, Setal rings almost unbroken dorsallr and 
ventrally; timbers 38/v, 44/ix, 45/xii, 37/xix, and 36 in middle 
ot body, Olitellum xiu-xvi (=4). Male field (text-fig. 153) as a 
depression with slojimg sides, on which are placed the papillse of 
the male pores; pupill® delimited by grooves in front and behind 
and separated by a slight interval in the middle line; pores as small 
transverse shts in line with c, d, or e. Spermathecal pokes in 
hji and //8, m line with the interval cd. 

^ A number of the anterior septa slightly thickened. Gizzard 
in V, ot moderate size and fairly firm. Intestine begins perhaps 
m xviii. Last heart in xii. The nephridial ducts appear L 
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end at different levels on the body-wall, but no regular alterna¬ 
tion; no end bladders. Testis sacs in ,x and xi. Seminal 
vesicles with granular surface, in xi and xii; those in xi 
continuous with the testis sac; the pair in each segment fused 
together. Prostates large, taking up the whole of xvii-xix, 
deeply indented by the septa, and otherwise much incised; duct 
moderately long, bent with the angle back\\ ards, soft and rather 
thin in its ental portion, thicker and shining ectally. Sperma- 
thecai ampulla large, irregularly lobod ; duct stout, slightly shiny, 
well marked off, considerably longer than ampulla; diverticulum 
a rounded knob on the ental end of the duct containing two 
seminal chambers (text-fig. 154). No penial seta^. 

Eemarks. The differed cos from the type-form consist in the 
smaller numbers of the setm, the configuration of the male field, 
the degrees of separation between the male and sperm at hecal 
apertures, the length of the spermatbecal duct, and the position 
of the last heart. 

DistribtUion, Sitong and Sitong Ilidge, Darjiling Dist., E. 
Himalayas, 

28, Perionyx pol 3 rtlieca, nom. nov. 

1916. Eeriomjx sp., Stephenson, Eec. Ind. Mi^s. xii, p. 323, pi. 


xxxi, figs, 17, 18. 


Length 8 mm.; maximum diameter 1 mm. Segments more 
than 30. In the living animal ground-colour whitish, each 
segment girdled with a broad dark baud; preserved, the bands 



Fig. Perionyx poly theca Stepb. ; 

male genital area. 


Fig. 160. — Perionyx poly theca 
Steph.; distal end of penial seta. 


are dark purple, take up more than^he middle third of each seg¬ 
ment, and are less distinct ventrally, especially behind the genital 
region. ^ Prostomium epilobous tongue cut off behind by a 
curved posterior border. Dorsal pores from 4/5. Setae in un¬ 
broken rings, not countable; closer set ventrally. Clitellum 
not distinguishable. Male area (text-iig. 155) a clean-cut trans¬ 
verse oval occupying the whole length of the segment. Male 
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pores as black points on two considerable rounded almost confluen 
papillae on the floor of the depressed oval area, Sperinatheca 
pores seven pairs, from 2/3 to 8/9, as minute white points (not 
visible in all the grooves externally) near the middle line. 

No septa are specially thickened. Gizzard entirely absent. 
No calciferous glands. Last heart in xii. Testes and funnels free 
in X and xi. Seminal vesicles in xii, nearly but not quite touching 
in the middorsal line. Prostates confined to xviii, compact; duct 
stout and very muscular, somewhat bent. Spermathecie seven 
pairs ; ampulla ovoid, 0*24 mm. long (except the first which is 
somewhat smaller); duct short and comparatively stout, half 
as long and half as thick as ampulla ; diverticula one or two, 
globular, attached by short stalks to junction of ampulla and duct. 
Penial setse (text-fig. 156) 0*27 mm. long or possibly 0*3 mm,, 
7fx thick near the base, straight and rod-like, tapering very 
gradually along the shaft, more rapidly near the tip, which is 
bluntly pointed ; distal end ornamented with fine spines. 

Remarhs, When I described this species I did not name it, 
because the description of P. ceylane'nsis^ which Michaelsen had 
described from the same place (Peradeniya, in Ceylon), was not 
at that time accessible to me, and I thought that the present 
worm might possibly be identical with that. It is, however, a 
very characteristically distinct species; the minute size and 
the very large number of spermathecm, with the colouring, mark 
it out immediately. 

The single specimen had been mutilated behind at some previous 
time. On account of its small size the internal anatomy was 
investigated by means of sections. 

Distribution, Peradeniya, Ceylon. 

29. Perionyx puUus Stepli, 

1920. Perionyx yxdluSj Stephenson, Mem. Ind. Mus. vii, p. 217, 
pi. X, fig. 22. 

Length more than 62 mm.; maximum diameter 3*5 mm. Seg¬ 
ments more than 165. Colour dark grey both dorsally and 
ventrally. Ventral surface concave, except at anterior end. 
Prostomium epilobous |, tongue triangular; a groove continued 
back from prostomium as far as clitellum. Dorsal pores from 1/2. 
Setal rings interrupted dorsally, zz=3yz in front of clitellum,, 
2yz behind; ventral break absent, or small and irregular; setse 
very small and closely set on ventral surface; numbers behind 
clitellum ca. 60, further back ca. 64, Clitellum xi~xx ( = 10). 
Male field on xix (in the single specimen), a rectangular area 
delimited at the sides by slight grooves, and in front and behind 
by deep trenches which coincide with the intersegmenta], furrows, 
Male pores apparently on two small whitish papillse very close 
together. Spermaihecal pores in 7/8 and 8/9, close to the middle 
line. 

No septa specially thickened. Gizzard entirely absent. Pharyn¬ 
geal glands bulky, extending back as large masses on the alimentary 
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canal as far as ix. G^sophagus bulged laterally, and its wails 
vascular, in x-xiii. Intestine begins in xvii. Lajst heart in xii. 
Nephridia end approximately in tlie same line. Testes and 
funnels free in x and xi. yeniinnl vesicles in xi, xii, and xiii, 
relatively small, racemose in appearance. Prostates in xix, small, 
each consisting of a number of iinger-like lobes in a bushy cluster; 



Fig. 157.— Verio7iyx fiUhs spermatheca. 

ditct small and soft. Ovarian funnels in xiii. Spermathecal 
ampulla very irregular in shape, narrowing below to become the 
duct, which is about as long as tlie ampulla, and itself narrows 
towai’ds its ectal end; diverticula about three small rounded 
sessile chambers around the lower part of the ampulla (text- 
fig. 157). jNo penial setas. 

Bemarlcs. The single specimen showed an abnormal position of 
the posterior male organs and male pores, but the abnormality 
was limited to these, the female organs and all in front liaving the 
.usual situation. There appeared to be an additional pair of 
minute seminal vesicles in xiv. 

Distribution, Belgauin, Bombay Pres. 

30. Perionyx pulvinatus Steplu 

1916. Ferioyiyx pnlmnatus^ Stephenson, Kec. Ind. Mus. xii,. 
p. 317, pi. xxxi, figs. 10,11. 

Length 57 mm.; maximum* diameter 3'5 mm. Segments 126. 
Colour a deep brown dorsally with darker median stripe; lighter 
anteriorlyventral siirface pale. Body dorso-ventrallv com¬ 
pressed, ventral surface flat. Prostoiuiuin epilobous tongue 
cut off behind. A median dorsal groove over prostomium 
and first two segments. Dorsal pores from bjid, Setal ring with 
small and irregular dorsal break = the neighbouring setal 

intervals also irregular ; ventral break absent; setse set much closer 
ventrally than dorsally, all small; numbers 56yM, 54/ix, 50/xii, 
48/xix (approximate in each case). Clitellum xiii-^ xix ( = 6jJ), 
rather iudefinite. A conspicuous depression on xviii, extending 
slightly on to xvii and xix, rectangular with rounded corners, 
and rather broader than long, almost entirely occupied by twa 
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longitudinally oval cushions which are in apposition in the middle 
line (text-fig. 158). Male pores anterior and internal to the 
middle point of each cushion, in front of the setal zone. Sperma- 
thecal pores large, in 7/8 and 8/9^ opposite the tenth seta on 
each side. 

No septa notably tliickened, perhaps 6/7 slightly so. Gizzard 
vestigial, m vi. (Esophagus swollen in ix and x, the walls having 
here apparently a lamellate structure. Intestine begins in xv. 
Last heart in xii. Testes and funnels free in x and xi. Seminal 
vesicles two pairs, those in xi completely fused to form a single 


v * Fig. 159 .—JPerionyx pulmnatus 

Fig. 158 .—Permiyx \ Stcpb,, spermatbeca. 

male genital area. 

large lobed mass ; the posterior pair double in xii, hut extending 
back and fusing incompletely in xiii, completely fused in xiv and 
XV. Prostates occupying xviii and xix, lobed; duct stout, beginning 
in the middle of the gland, forming a loop with its convexity 
forwards, bound down to the body-wall hj a number of bands, 
and broadest towards its termination. Spermathecal ampulla 
irregularly shaped, roughly pyramidal, with nodular surface; 
duct as long and almost as wide as ampulla; no diverticulum 
(text-fig. 159), No penial setae. 

JRemarJcs. The original must be wrong in stating that the 
sperm athecal pores are half the circumference apart. 

Distribution, Near Ghoom, E. Himalayas. 

31. Perionyx rimatus SUph. 

1920. Perionyx riynatus, Stephenson, Mem. Ind. Mus. vii, p. 206, 
pL ix, fig. 9. 

Length 80 mm.; diameter 4*5mm. Segments 107. Body 
rather flattened. Colour light purple dorsally in the anterior 
part, pale except for a median stripe in the posterior half; pale 
ventrally. Prostomium epilobous Dorsal pores from 4/5. 
Setal rings closed or almost «o both dofvsally and ventrally ; setm 
smaller and closer set ventrally; numbers 59/v, 63/ix, 64/xii, 
56/xix, 56 in middle of body. Clitellum xiii-xvi ( = 4)* 
pores in a deep transverse crack across the middle of xviii, 
apparently very near the middle line. Spermathecal pores small, 
rather close together, in 6/7 and 7/8, in line with c or the 
space cd. 
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Some slight thickening of the septa in the anterior part of the 
body, 7/8 and 8/9 most thickened. Qizzard vestigial, in v. 
Intestine begins behind the prostate. Last heart in xiii. .Neph- 
ridia end in the same line. Testis sacs in x and xi; that in x 
lobed, appearing as a number of ovoid lobes lying side by side in 
a transverse series, enclosing oesophagus and hearts; that in xi 
^smaller. Vesiculse seminales in xi and xii, with granular 



Fig. i50.Perionyx rimatus Sfceph,; gpermatbeca. 

•surface, each pair fused dorsally above the alimentary canal, that 
in xi oVerlying the testis sac which is independent. Prostates 
occupying xviii and xix, much indented; duct much twisted, 
thin, not firm and shining, ectal end rather stouter. Sperma- 
thecal ampulla a large irregular sac; duct moderately stout, half 
as long as ampulla; diverticula as a few sinall warts on duct 
u short way below base of ampulla, in a cluster of about half a 
dozen (text-fig. 160). No penial setae. 

Remarhs. Resembles liimalayanm in possessing testis sacs, in 
being of lighter colour than is usual in the genus, and in coming 
from Darjiling List. 

Distribution. Sitong, Darjiling Dist. 

S2, Perionyx saltans A. G. Bourne. 

1886. Perionyx saltans, Bourne, P. Z. S. 1886, p. 669. 

1895. Perionyx saltans, Beddard, Monog. p. 43a 
1900. PmWjy.r Michaelsen, Tier. X, p. 210. ^ 

1921. Perionyx saltans, Stephenson, Rec. Ind. Mus. xxii, p, 700. 

Length 60 mm.; diameter 2mm. Segments 61. Setal rings 
almost closed; aa'mbers 45-54. Nephridiopores alternating m 
position in successive segments in line with the 11th and 17th 
set®- a segment which has the pore in the outer position on one 
side has it in the inner position on tho other. Clitellum xiv-xvi 
(=;3) Male pores on papillee in a median pit. Spermathecal pores 
three pair.^, in 6/7-8/9, near the middle line, in line with d. 

Spermathecm with two minute diverticula. No penial set®. 

Beraarlcs. There is just a possibility that the worm I described 
in 1921 as belonging t?o this species may not do so m reality, as 
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it was not fully mature; I therefore give the following data 
separately, instead of incorporating them above. 

Length 40 mm. Segments 108. Prostomiiim epilobous 
Dorsal pores from 3/4 or 4/5, Setm 46-50, the rings closed 
ventrally, and almost so dorsally. The depression containing 
the male pores has sloping sides, and takes up the whole length 
of xviii. The nephridia end in considerable end-sacs, as in 
F, sansiharlciis* In one of the spermathee© there was, instead of 
two small diverticula, a single one, bilobed; in the others tliere 
were two. 

Bourne remarks that “ it is a very strong little worm, and the 
name refers to its power of leaping into the air w'hen touched.” 

Distribution, JMilgiri Hills, 8. India. 

33. Perionyx sansibaricus Mich. 

1909, Perionyx sansibaricus, Michaelsen, Mem. Iiid. Mus. i,. 
p. 174. 

1920. Perionyx sansibancus, Stephenson, Mem. Ind. Mus. vii, 

p. 204, pi. ix, tig. 7. 

1921. Perionyx sansibaricus^ Stephenson, Rec. lud. Mus. xxii, 

p. 761. 

1891. Penonyx sansiharmiSj Michaelsen, Mt. Mus. Hamburg, ix,. 
pt. 1, p. 4, pi. i, tig. 1. 

1895. Perionyx sansibaricus^ Beddard, Monog. p. 438. 

1900. Perionyx sansibaricus, Michaelsen, Tier, x, p. 209. 

1903. Perionyx sansibancus, Michaelsen, Sb. Buhni. Ges. Prao- 
“ xl, p, 8, text-fig. E. 

Length 32-63 mm.; diameter 2|-3|mm. Segments 84-108, 
Colour purple dorsally, pale ventrally; the purple darker 
anteriorly, and extending partly onto the ventral surface there. 
Prostomium epilobous |; first segment with median furrow, 
Eirst dorsal pore may be found as far forwards as 2/3, but varies. 
Setal rings closed, ventrally somewhat more completely than 
dorsall5^; numbers 44/v, 54/ix, 68/xii, 47/xix, and 56 in the 
middle of the body. JNephridiopores in two series on each side,. 
* the series widely separated, one about ^ of circumference from 
the midveutral, the other, on alternate segments, not quite ^ of 
circumference from the middorsal line. Clitellum ring-shaped, 
xiii-xvii ( = 5). Male area somewhat variable; depressed, broader 
than long, taking up the whole of the length of xviii; male 
pores close to middle line and usually in front of setal zone, the 
ring of set© sometimes continuous across the segment immedi¬ 
ately behind the pores ; sometimes the whole area is not 
depressed, but only two crescentic depressions, one in front and 
one behind a transverse ridge bearing the pores. Spermathecal 
pores 6/7, 7/8, and 8/9, near the middle line^ 

No septa noticeably thickened. Gizzard entire!^ vestigial, in 
vi. CEsophagus may be wider, and the wall ridged and vascular. 
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in xiii; or there may be no such change. Last heart in xii. 
ISTephridia with alternately dorsally and yentrally placed terminal 
vesicles. Testes and funnels free in x and xi. Seminal vesicles 
in xi and xii, racemose. ‘ Prostates with large deeply indented 
glandular portion; duct thin, rather short, straight. Sperina- 
thecal ampulla pear-shaped, narrowing to a short duct ; a small 
thickly pear-shaped diverticulum, one-fourth of the length of the 
ampulla, placed on the inner side of the duct, consisting of a 
few indistinct seminal chambers aggregated together on a short 
stalk. No penial setao. 

Eemarhs, One of the peregrine species of the genus. 

Michaelsen on examining his first batch of specimens (from 
Zanzibar) thought that penial setm were present, though he was 
unable actually to isolate any; examination of specimens from 
India, however, failed to reveal any. I have had a large number 
of specimens through my hands, and have never found any. 

Distribution, Baroda, Igatpuri, Manrnad, Wathur near Maha- 
bleshwar, Londa near Castle Kock, all in Western India; Khandwa, 
Central Provinces ; Kala Khund (between Khandwa and Indore), 
Central India; Coonoor and Kotagiri in the Nilgiris; Kodaikaual 
in the Palni Hills. Outside India it has been found in Zanzibar, 
whence it was first recorded. 


3L Perionyx shillongensis Steplu 

1920. Perionyx shillonyemh, Stephenson, Mem. Ind. Mus. vii, 
p. 218, pi. ix, fig. 17, 

Length 66 ram.; diameter .3 mm. Segments 120. Circular in 
transverse section, not flattened. Colour a dusky purple dorsally, 
ventral surface uu pigmented. Prostomium epiloboiis tongue 




open behhid. Dorsal pores from 3/4. Dorsal and ventral breaks 
in the setal rings small, and in the hinder part of the body absent; 
setm rather closer set ventrally; numbers 42/v, 46/ix, 49/xii, 
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48/xix, and 41 in the middle of the body. Clitellum xiii-xvii 
(=5), inconspicuous. Male area white, rather swollen; pores 
fairly conspicuous, rather close together, about in line with setal 
interval ccL Spermathecal pores in 7/8 and 8/9, in line with the 
interval he, 

, Septa of anterior region slightly thickened, hy7*~9/10 perhaps 
most so. Q-izzard in vii of fair vsize, walls somewhat soft. 
Intestine begins in xvi. Last heart in xii. Nephridial ducts end 
approximately in the same line. Testes and funnels free in x 
and xi. Seminal vesicles in xi and xii, large, smooth, meeting 
dorsally or actually fusing. Prostates confined to xviii, lobed ; 
duct short, stout but without muscular shimmer, straight. Small 
ovisacs in xiv. Spermathecal ampulla an ovoid sac; duct half as 
long as ampulla, very stout ; diverticula as two clusters of seminal 
chambers on the duct just below the base of the ampulla, each 
cluster cauliflower-like and sessile. Penial setse 0*87 mm, long, 
20 ju thick; shaft straight, tip slightly bowed and bluntly pointed ; 
ornamentation of about eight rings of fine spines. 

Bistrihution. Shillong, Assam. 

35. 'Perionyx sikkimensis {Mich,), 

1907. Perionychella sikkimensis^ Michaelsen, Mt. Mus. Hamburgh, 
xxiv, p. 156. 

1909. Perionychella sikkimensis^ Michaelsen, Mem. Ind. Mus. i, 

p. 170, pi. xiii, figs. 12,13. 

1910. Perionyx sikkimensis (part.), Michaelsen, Abb. Ver. 

Hamburg, xix, p. 60. 

Length ca. 120 mm.; diameter 4-5 mm. Segments 109 (hinder 
end regenerated). Colour dorsally. violet-grey, darker in front; 



Fig. 162.T— Pmowyaj sikkimensis Fig. 163. —Perimiyx sikkimensis 

(Mich.); spermatheca made (Mich.); distal end of penial 

transparent by acetic acid; seta; X 440. 

X 20. 

ventrally grey. Prostomium epilobous ca, 4; segment i divided 
by a median furrow. Pirst dorsal pore at 7^8 if not 6/7). Setae 
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rather small; circles nearly complete, only slightly and irregularly 
broken dorsally; setae more closely set ventrally than dorsally; 
numbers 60/vii, 64/x, 78/xiii, 72/xxv. Clitellum xiii-xvii (=5); 
ill the middle part ring-shaped, interrupted ventrally in front and 
behind. Male pores on small papillae, ca. -J- ol: circumference 
apart; the sui'face between the pores somewhat depressed. 
Spermathecal pores in 6/7 and 7/8, ca. of circumference apart; 
inconspicuous, only seen from inside. 

Septa 6/7-16/17 thickened, those in the middle of the series 
most, the others gradually thinner. Gizzard small, cylindrical, iii' 
vi(?), hardly thicker than the rest of the oesophagus, but not exactly 
vestigial, the muscular coat being fairly strong. No calciferous 
glands. Last heart in xii (?). Testes and funnels free in x and 
xi. Seminal vesicles large, in xi and xii, meeting dorsally and 
embracing the oesophagus. Prostates rather small and compact; 
duct leaves at a medial incisure, is fairly thick and nearly straight, 
about as long as the glandular part. Spermathecal ampulla fairly 
long, almost cylindrical; duct somewhat shorter and thinner, not 
set off from ampulla; no diverticulum (text-fig. 162). Penial 
setm (text-fig. 163) apparently one per bundle, ca. 0*9 mm. long, 
28/X thick; almost straight, only slightly bent at the distal end; 
narrowing a little distally, with fairly sharp and simple point; 
distal part of seta ornamented with irregular, sometimes oblique, 
transverse rows of small triangular teeth. 

Distribution. Saudakphu, Kurseoug, and doubtfully Subarkum, 
in Darjiling DLst., E. Himalayas* 

a. var. michaelseni, nov. npm. 

1910. Pevionyx sikkijnensis (part.), Michaelsen, Abb. Ver. 
Hamburg, xix, p. 60, pi. fig. 6. 

Male pores on the border of a thick circular wall, in the middle 
of which is a deep triangular hollow. Penial setm 0*6 mm. long, 
20 fx thick, slightly bent proximally, almost straight distally; the 
tip, after showing a constriction, broadens and is cut off obliquely, 
the section being almoslJ circular; ornamentation rather more 
sparing than in the type form. 

Eemarhs. This form was described but not named by Michaelsen ; 
the penial setse seem to entitle it to separate recognition. 

Distribution. Gangtok, Sikkim, E. Himalayas. 

36. Perionyx simlaensis (Mich.). 

1907. Perionychellct simhensisf '^Michaelsen, Mt. Mus. Hamburg,, 
xxiv, p. 157. 

J909. Perimtychella simlaensis j Michaelsen, Mem. Ind. Mus. i, 
p. 172, pi. xiii, tigs. 14,15. 

Length 85-100 mm.; maximum diameter 4-5 min. Segments 
ca. 128. Colour in general violet-red; at the anterior end darker. 
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M deep blue-violet; ventnilly grey. Prostomiiim epilobous 
tongue open behind. Dorsal pores from 4/5, Selal rings 
almost complete, indistinctly broken dorsally ; setm set much closer 
veutrally than dorsally; numbers 45/v, 46/viii, 52/xii, 45/xix, 
45/xxvii Olitellum ring-shaped, xiii-xvii (=5); interrupted 
veutrally in xiii. Male area (text-fig. 164) occupying whole of 
xviii, depressed, rectangular with rounded angles, rather broader 
than long, bounded laterally by raised glandular regions, and 




Fig. 164.— Verionyx simlaensis (Mich.); Fig. 165.— &imlaen$is (Mi<ib.)j 
male geiutal area; X 7. epermatheca; X 20. 

containing a pair of nearly circular cushions, each of which bears 
a conical pointed penis-like projection directed obliquely backwards 
and towards the middle line. The male pores are in the middle 
of the cushions; and from them is prolonged on to the anterior 
surface of each penis a groove leading to its tip. No setie between 
the male pores; setae cease on the glandular thickenings lateral to 
the male area. Spermathecal pores in 7/8 and 8/9, ca. of 
circumference apart. 

No septa specially thickened; those in the testis region and 
some adjacent ones a little thicker than the rest. Gizzard very 
small, in v; its walls, however, are of some thickness. No 
calciferous glands. Last heart in xiii. No perceptible difference 
between the iiephridia of different segments. Testes and funnels 
free in x and xi. 8eminal vesicles four pairs, in ix, x, xi, and 
xii-xiv, large, much incised. Prostates compact, thickly 
disc-sliaped, much incised; duct fairly thick, irregularly b,ent, 
about as long as the glandular part. Spermathecal ampulla large, 
sac-like, the surface areolated, with numerous closely set bladder¬ 
like projectious, some of which overhang somewhat; duct much 
shorter and thinner than the ampulla; diverticulum almost 
completely surrounding the duct, composed of numerous seminal 
chambers, and hence inammillated, opening into the ectal part of 
the ampulla (text-fig. 165). 

Dutribuiion. Dharmpur, Simla Hills. 


37. Perionyx turaensis Steph. 

1920. Perionyx turaemis^ Stephenson, Mem. Ind. Mus. vii,p. 216, 
pi. X, figs, 20, 21. 
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Length 74 mm.; diameter 2 mm. Segments 132. Colour dark 
brovFnish-ptirple dorsailj, with still darker median stripe, 
unpigmented ventrally. Prostomium epilobous | or rather 
more, tongue squarish, either open or closed behind. Dorsal 
pores from 4/5 or 5/6.. Setal rings almost closed vejitrally, a 
small break dorsally; ventral setae closer set and apparently 
smaller than the dorsal; numbers 48/v, 56/ix, 54/xii, 44/xix, and 
55 in the middle of the body. Clitellum includes | xiii and 
whole of xvii (= 4|). Male pores close together near the 
middle line, on small round papillae which are situated in a slight 
common depression. Spermatheeal pores in 7/8 and 8/9, close 
together near the middle line. 

Ko septa specially thickened, 8/9 slightly so. Gizzard vestigial, 
in vi. Calciferous glands in xiii as well-defined ovoid swellings 
with longitudinal vascular channels. Intestine begins in xviii. 



Fig, 166 .—Verionyx turaemis Steph.; 
apermatbeca; X 40. 


Fig. 167 .—Verionyx fMraemis Step^h.; 
distal end of penial seta; X 700. 


Last heart in xii. Testes and funnels in x and xi, those in x 
perhaps contained within a testis sac. vSeminal vesicles in xi and 
xii, large, contiguous in the middle line. Prostates confined to 
xviii; duct short and moderately stout, transverse in direction. 
Spermathecal ampulla with lobulated anterior border; duct thick, 
short, not definitely marked off; diverticula as a few small 
rounded knobs at the ental end of ^the ducr, perhaps not always 
present (text-fig. 166). Penial set® (text-fig. 167} 0*5 mm. long, 
ll^t thi^'k; shaft straight with a slight curvature at distal end, 
tapering rather rapidly; tip cut ofi squarely and carries five or 
six fine spines; six circles of fine spines also just proximal to tip. 

Distribution, Garo Hills, Assam. 
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38. Perion3rx variegatus {Mich,). 

1907. PerionychoHa vanegatiiy Michaelsen, Mt. Mus. Hamburgh 
xxiv, p, 158. 

1909. Penonyehella variegaia^ Michaelsen, Mem. Ind. Mus. i, 
p. ]67, pi. xiii, fig. li. 

Length 21-24' mni.; diameter 2 - 2 |- mm. Segmeuls 49-63. 
Shape that of a land Planarian or leech; body very short and 
depressed, narrowing towards both ends, the binder rather 
slenderer than the anterior. Colour primarily yellowish grey ^ 
dorsum speckled with dark violet-grey spots ; a dark longitudinal 
dorsal stripe. Prostomium epilobous tongue open behind; 
a median furrow over tongue and back to hinder end of 
segment i. Pirst dorsal pore in 5/6. Setm moderately large; rings 
only slightly interrupted dorsally, 2 ^ 2 ; = 1 ^ ventral interruption, 

indistinct; setse rather closer set ventrally than dorsally; numbers 
in middle of body ca. 45-60. Clitellum xiii-xvii (=n:5); only 
distinguishable dorsally, by difference in pigmentation. Male 
pores on prominent circular papillea, ca. of circuinferenae apart, 
about in line with e; the papillae take up nearly the whole length 
of the segment 5 eight or nine setae intervene between the pores,, 
some of them on the papillm. Sperniathecal pores three pairs, in 
6/7-S/9, about in line with 7«, and further apart than the male 
pores. 

Septa throughout the body stronger than is usual in earthworms; 
7/8 and 8/9 specially strong. Gizzard very small, in v; very little- 
thicker than the rest of the oesophagus, hut witJi well-developed 
muscular coat, which reduces the width of the lumen. Nu 
calciferous glands or gland-like widenings of the tube. Intestina 
begins in xiv. Last heart in xii. Nephridia'with a long and 
moderately thick terminal vesicle. Funnels in x and xi, free. 
Seminal vesicles three pairs, large, in x, xi, and xii. Prostates 
intermediate in structure between the Flutellus and Fheretima 
types; glandular part kidney-shaped, consisting of a much-branched 
glandular tube, the branches compressed by a thin enveloping 
membrane; duct fail’ly long, slightly bent. Spennathecal ampulla, 
globular; duct as long as ampulla, scarcely thinner, Set off by a 
slight constriction ; no diverticulum. No penial seta?. 

Distrihution, Phalliit, Darjiling Dist., E. Himalayas. 


Subfamily OCTOCHiETIN^. 

1899. Typha3iii80-f Benhaihinm (part), Michaelseii, Zool. Jahrh.. 

feyst xii, p. 242. 

1900. Octochactiiiae -j- Trigastrinee (part.), Michaelsen, Tier, x, 

pp. 318, 330. 

1903. Octochrotinfe -f Trigastriiue (part.), Michaelseii, Qeog. Verbr. 
dig. pp. 108,109. 

1909. OctochmtiiisD -f- Trigastrinm (part.), Michaelsen, Mem. Ind.. 
Mus. i, pp. 122, 203. 


ooTocH;ETir<r^. 


ses* 

1910. Octocbfetinse + Trifyastrinjs (pnrt.), Michaelsen, Abli. Ver. 

Hamburg, xix, p. 26. 

1915. Octochnetinaei, Stephenson, Mem. Ind. Mus. vi, p. 103. 

1917. Octochtetinje, Stephenson, Kec. Ind. Mus, xiii, p. 369. 

1921. OctochoetinsB, Stephenson, P. Z. S. 1921, p. 103. 

1921, Octochsetinae, Michaelsen, Mt. Mus. Hamburg, xxxviii, p. 36* 

Arrangement of setae from pure lurabricine to pure pericha3tine* 
One oesophageal gizzard in one simple segment, or two in two 
simple segments, or one enlarged gizzard in a space which 
represents two or more fused segments; in the last two cases 
caiciferous glands in the region of segments x-xiii. Excretory 
system of meganesphridia along with inicronepliridia, or micro- 
nephridia alone, the latter never having the form of sacs. 
Sexual apparatus from pure acanthodnline to pure microseoleciiie. 

Distribution. In all parts of India, more sparsely in the North. 
Outside India in New Zealand (genera OctocJicetus, Dinodrilus^ and 
IJoplochceiina) and South Madagascar (genus Hotvascolex), 

The subfamily was instituted, under the name Typhaeinee, for 
the genera OctooJmtus, Eutyphmis, Dinodriliis^ and HoplochceteVc^ 
(the last now ranked as a gemis inquirendum'., cf.post., p. 467) by 
Michaelsen in 1899. There has since been a certain amount ot 
discussion as to its limits; it may be said that it is intended to 
comprise a group of genera whicla spring, like other subfamilies, 
from the original Acantiiodriline, the first modidcation in the 
present case being the splitting up of the nephridial system ; other 
1 nodifications are superadded in the younger geuera—the change 
from lumbricine to peidchoetine arrangement of setee, the micro- 
scolecine reduction of the male genital apparatus, and a doubling 
of the gizzard,—but the original and constant modification is the 
raicrotiephridial development. The prostates retain the tubular 
form throughout. 

Besides the genera originally included in the subfamily, a 
number of others are now recognized as belonging here— Botua^ 
scolcic, Mamiella, Eudichogaster, EnjthrcBodrilm, and Hoplochcetina. 
All the genera are found in India except Dinodrilus and Hoplo^ 
ckcetinciy which occur only in New Zealand. 

Boivascolex, the parent form of the subfamily, found in both 
Madagascar and India, is removed from the original Acantiiodriline 
essentially by the fact that the nephridial system is partly broken 
up—micronephridia occur along with megaiiepbridia. Certain 
members of the genus may show an increase in the number of 
seta) in the hinder segments (the perichectine arrangement), and in 
some the acanthodriline arrangement of the male organs begins to 
give place to the microsculecine; there is also an incipient develop¬ 
ment of caleiferous glands in segment xvi. 

(The acanthodriline arrangement of the male organs, the 
primitive one in the family, is that in wliich there are tw'o pairs 
of tubular prostates, discharging to the exterior on segments xvii 
and xix ; while the vasa defereutia discharge separately from the 
prostates on segment xviii. In the microscolecine condition the 
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openings of the vasa deferentia have been, as it were, attracted to 
the anterior prostatic openings, and discharge in common with the 
anterior pair of prostates on segment xvii, while the posterior pair 
of prostates h^ve disappeared; the reduction of the prostates is 
often accompanied by a reduction of the spermathecso to one pair 
also,) 

Octochmtus is derived from Howascoleoa by a more complete 
breakiiig~up of the nephridial system into micronephridia, and, it 
may be, the more pronounced development of calciferous glands 
in segments xv or xvi, or both. 

DinocMlus (not an Indian genus) is derived from those forms of 
Octoclicetus which still possess only incipient calciferous glands 
(subgeu. Ootochaitm, v, post., p. 371) by a multiplication of the 
seta3 to six pairs ; and Hoplochcetina (conEned, like DinodrUiis, to 
New Zealand) by a further multiplication giving the ordinary 
perichmtine condition. 

Another line of descent from, or from near, Ilowctscoleiv gives 
Ramiella; the excretory system has broken up into micronephridia, 
but in a peculiar manner; the micronephridia are few in number— 
from seven pairs to as few as one pair per segment; no calciferous 
glands are in process of development. 

Trom liamieJla, EudicJiogaster has evolved by a doubling of the 
gizzard, and a development of calciferous glands in the region of 
segments x-xiii (and therefore in front of the place where they 
develop in the Ocio6ha;tius line). In some cases there is a partial 
microscolecine reduction. 

A further stage of evolution along this line is reached, as was 
Erst I'ecognized by Michaelsen in 1921, in EutyphoeMS, where the 
microscolecine reduction is complete, the calciferous glands have 
become localized in segment xii, and the two gizzards have fused 
again, with the disappearance of the septum between them. 

Ei^thrmdi^UuspoTh^^s represents an iiide])endent offshoot from 
Bowascolex', the nephridial system has made no further advance, 
but the setal arrangement has become perichgetine, calciferous 
glands have developed, as in Eudichogaster, in x-xiii, and the 
genital organs are undergoing the microscolecine reduction. Its 
relations, as shown by the calciferous glands, incline rather 
towards the Eudichogasier branch. 

The follo'wdng tree expresses shortly the above relations: 

Notiodnlus ’’ 

Iloivascolex 


OctochcBtus 

I 

Dinodriliis 

Hoplocltceiina 


llamiella 

, , I 

Eudichogasier 

Eutyphceus 


Erythrceodrilus 


. HOWASCOLBX. * 305 

Key to the Indian genera of Octoch^Btina?. 

1 . Tlie perichtetino arrangement of sette exists 

throughout the* body.. 

At least in the anterior and middle regions 
of the body the seta? are, arranged in the 
lumbricine manner.. 

2. Two gizzards .. 

One gizzard.. 

3. Gizzard large, some septa missing^ in the 

gizzard region ,• purely microscolecino .... 

Gizzard simple, in one simple segment; not 
purely microscolecine .. 

4. Purely micronephridial .. .*;*•** 

Meganephridia along with raicronephridia .. 

6 , Calciferoiis glands absent . 

Calciferous glands present. 

1 . aeniis HOWASCOLEX Mich. 

1901. IIowuscoUx^ Micliaelsen, Bull. Ac. 8 ci. St. Pdtersb. xv, 
p. 202 . 

1021. IIoKHiscolex, Michaehen, Mt. Miis. Hamburg, xxxviii, p. 36. 

Setal arrangemeiJit lumbricine either throughout the body, or at 
least in the anterior and middle regions ; often pericbastine at the 
hinder end. One oesophageal gizzard in one simple segment; 
calciferous glands as mere swellings of the oesophagus in segment 
xvi, with or without a slighter development of the same kind 
in one of the neighbouring segments. True meganeplvridia 
accompanied by mieronephridia. Sexual apparatus from purely 
acanthodriliue to incompletely microscolecine. 

Disirilmtlon. Coorg and Mysore. Outside India in S. Mada¬ 
gascar. 

The faimistic relation of India to Madagascar winch is indicated 
by the distribution of this genus is of great interest (cf. Intro¬ 
duction, p. 31, and Micbaelsen, 99). 

The type of the genus is H. madagascarmisis Mich. {y. sup. 
Michaelseu, 1901). The Indian worms of this genus, all recently 
discovered and described by Micbaelsen (99), differ from the type 
in the beginning pericbaotine arrangement of the setae (in two out 
of three species), in having a tvpblosole, and in certain small 
differences in tlm arrangement of the mega- and micvonephridia. 
The mieronephridia have apparently originated by the breaking-up 
of the meganephridia. 

♦ 

Key to the Indian species o/IIowascolex. 


1. Sfetje eight per segment throughout the body .. H, bidens. 

Seta? in the hinder segments more than eight.. 2. [f. ditheca. 

2. Spennathecal pores one pair in 8/9 .. K. coretlirurus, 

Spermathecal pores three, median, in 7/8- 9/10 . U. corethrurns ^ 

f. iypica^ 

Spermathecal pores four pairs, in 5/6-8/9. JET. merkaraensis. 


Euyth RiE onn ILU8. 

2 . 

Eudighooastku. 

3. 

Eutyphosus. 

4. 

5. 

Howascolkx. - 
IUmiklla. 

OCTOCHJflTUS. 
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1, Howascolex bideiis Mkh. 

1921. Howascolex hidens, Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 38, texl-lig. 1. 

Length 70-90 uim.; diameter ll-tl >»>«• Segments ca. 110- 
180. Colour an even grey, uupiginented. Prostoimuin epilobous 

ea i Dorsal pores present. Setae lumbricine, larger at the ends 

of the body; aa.= \\he, he—2 ah—\\cd, fW=half the circum¬ 
ference in front, but only f of circumference behind ; arrangement 
of set® irregular behind, certain setm being displaced Chtellum 
xiii-xvi ( = 4). Male porophores large, on xvii, joined by a bridge, 
•and so forming a dumbbell-sliaped elevation; pits on the poro¬ 
phores in ah, but extending inwards and outwards beyond these 
lines; penial set® projecting, two, in the positions ot a and 6 . 
Anterior prostatie pores within these pits, close to outer penial 
seta; posterior prostatic pores inconspicuous, in front ot h ot 
xix; male pores invisible, perhaps on xviii, at hinder ends of a 
Dair of seminal grooves which extend a short way back from 
hinder margin ot porophores. Set® a and h of xvin absent; on 

xviii and xix narrow transverse ridges, extending about between 
the lines of a on each side. Female pore unpaired, anteriorly on 
xiv at the centre of an almost circular area. Spermathecal pores 
one pair, large deep transverse slits in ab m 8/9, each surrounded 
by a glandular area. A median transversely oval papilla over 

'”Te7ta ^6/7-13/14 tliickened, 7/8 to 9/10 fairly strongly. A 
large cylindrical gizzard in V. CEsophagus in xvi swollen, with 
lainell® internally; in xvii the saiim structure, but much less 
marked, intestine begins in xx, with a well-marked typhlosole. 
Afetranephridia alone in posterior part of body ; apparently only 
anicronephridiain anterior part of body, few m number, irregu¬ 
larly arranged. Testes and funnels free in x and xi; seminal 
vesicles in fx and xii, lobed. Prostates in xvu and xix, those in 

xix sliehtly smaller, glandular portion coiled, longer and much 
■stouter than duct. Spermathec® large (l-S mm ); ampul a 
sac-like passing into a short broad duct; diverticulum thickly 
club-shaped, one-third the length of the ampulla, opening into a 
’buleiuc^ the duct just below the ampulla; a spennatophore 
(“> sevel'a! aggregated spermatophores) in duct. Femal set® 
o'sf) mm. long, relatively stout, 22-25g thick, slightly bowed at 
nroxiraal or at both ends, distal end somewhat dattened, extreme 
tip bifid; a number of short transverse zigzag markings over a 
short length near the tip. 

iiemarks. This species approaches the type of the genus Xfound 
in Madagascar) in preserving the Inmbricine arrangement ot the 
set® - it agrees with the otl.er Indian species in possessing a 
tvphlosole The microscolecine reduction has been earned (Jut in 
■the spermathec®, hut not in the prostates, though the posterior 
.pair is somewhat reduced in size and has no porophores. 

Shibog.a (Mysore). 


nOWASOOLBX, 


367 


Howascolex corethrurus Mich, f. typica. 

1921. Howascolex corethrumSj Michaelsen, Mt. Mus. Hainbiirg, 
xxxviii, p. 42, texMigs. 2 a, S. 

liength ca. 110 mm.; diameter 1^-2^ mm. Segments ca, 180, 
Colour pale yellowish grey. Prostomiqm indistinctly epiiobous, 
small, retracted. Dorsal pores from 11/12. Setie larger at 
the ends of the body, with lumbriciue arrangement *iu 
- anterior and middle regions; posteriorly porichaetine; in the 
lumbricine re^on aa ; ab ihc : cd : (?c?=24*: 6 ; 15 :10 :108 ; dd— 
of circumference; evem at hinder end setae a, h, and 
regular, except that h and c are somewhat approximated; 
accessory setm introduced dorsal to d and between c and d, the 
total number of setae per segment 18 at most; extent of da 
remains unaltered, Avhile the median dorsal distance becomes 
hardiy greater than an intersetal distance, Clitelium xiii-xvi 
(=4), thinner and somewhat depressed ventrally. A median- 
ventral longitudinally oval wall extends over segments xvii-xix, the 
anterior of the oval occupied by a papilla of corresponding shape ; 
a narrow groove between wall and enclosed papilla; this groove 
corresponds to the seminal grooves, the anterior prostatic pores 
being close together at the anterior pole and the posterior 
sililihirly at the posterior pcde of the elliptical groove, at levels 
corresponding about to 17/18 and 18/19 (pores recognizable onlv 
in sections); male pores in the grooves, on xviii (in sections). 
Female pores anteriorly on xiv, dose together (? fused), in an 
oval whitish area.^ 8pertna(hecal pores three, median, in 7/8, 
•8y^9, and 9/10. Paired papillse in ah in 11/12, and a smaller pair" 
often absent, in 10/11; median papillm in 15/16 and 20/21, and 
•sometimes in 14/15. 

Septa 6/7-12/13 moderately thickened, subsequent ones be¬ 
coming gradually thinner, 17/18 and 18/19 absent, 19/20 still 
stouter than the first of the series. Grizzard in v. (Esophagus 
swollen in xvi, with prominent lamellae internally. Intestine 
beginning in xxi, with typhiosule. Posteriorly meganephridia 
only; in middle of body usually only micronephridiu, few and 
irregularly placed in each segment (occasionally in a few segments 
meganephridia only). Testes and funnels free in x and xi. 
•Seminal vesicles, much lobed, in ix and xii. Pi-ostates two pairs,' 
tubular, thick, undulations compressed together; duct much 
thinner and shorter, in a single loop. Spermathecm three pairs, 
those of a pair conjoined at the octal ends of the ducts, retort¬ 
shaped; ampulla thickly pear-shaped, passing with a kink into the 
narrowing, duct; diverticulum oylindrical, narrower near its 
•attachment to the ectal end of duct, half as long and half as thick 
as duct. Penial setso thin and delicate, 9/t, thick proximally, 
.gradually tapering to a point, bowed; distal three-fifths with 
undulating contour. 

Eemarks, Differs from the type of the genus in the commencing 
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periclieetine arrangement of the setse, and in the presence of a 
typhlosole. 

DwtribiUion, 8omaYarpatiia, Coorg. 
a, forma ditheca Mich. 

1921. Hoicascolex corethrums L dithecay Michnelseii, Mt. Miis. 
Hamburg, xxxviii, p. 42. 

As for the typical form, with the following differences : — 

Length 80 mm.; diameter |-1 mm. Segments ca. 170. 
Sperraathecal pores one pair, in 8/9 in a. SperniathecsB one pair. 

Bistnhuiion, Shimoga, Mysore. 

3. Howascolex merkaraensis Mich, 

1921. Ilowaficolex merhuraensis^ Michaelsen, Mt. Mus. Hamburg,, 
xxxviii, p. 47, text-figs. 2 6, 4. 

Length ca. 60 mm.; diameter 1-75-2 ram. Segments ca. 200. 
Colour brownish-gr^y. Prostomium indistinctly epilobous ca. | 
(? proepilobous). Dorsal pores present. Seta) somewhat en¬ 
larged at the anterior, much enlarged at the posterior end; 
lumbricine arrangement in the anterior and middle parts of the 
body, ail : ah ; he : dd : (:?d‘=:24 : 7 : 17 ; 13 : 58 ; (:Z<:^=ca. f of the 
circumference ; perichsetine at the binder end, from about segment 
exxx, commonly 12 (6 pairs) per segment; the accessory set®, 1 , 2 ,. 
or seldom 3 , introduced dorsal to d ; 6 is shifted, usually dorsal- 
wards, but the line a is regular; tiie other setm irregularly placed 
at the hinder end. Clitellum ? Male field rectangular, longer 
than broad, embracing xvii-xix, extending laterally from h to 6 , 
depressed; seta) a and h absent on xviii. Prostatic pores tw^a 
pairs, on xvii and xix, in the angles of the male field, n\edian from 
the line a, the anterior pair larger than the posterior ; seminal 
grooves almost straight, somewhat bent inwards in the middle of 
their length and at both ends. Male ^mres on xviii in the grooves 
(in sections). Female pore a transverse slit anteriorly on xiv,. 
surrounded by a glandular area. Sperinathecal pores four pains, 
in 5 / 6 - 8 / 9 , median from a, near the middle line, increasing in size 
backwards. Setse a of ix shifted forwards and inwards, situated 
behind the hindmost spermathecal pores; set® and pores sur¬ 
rounded by a median glandular area. A pair of eye-like papillae 
in 11 / 12 , in 

Septum 8/9 slightly, 9/10 and 10/11 moderately thickened, the^ 
next two decreasiiigly strengthened, 13/14 thin. Gizzard large, 
in vi (? v). QEsophagus much swollen in xvi, with prominent 
longitudinal lainellffi internally. Intestine begins in xviii; a small^ 
typhlosole. Last ^heart in xiii. In at least most segments of 
hinder part of body only meganephridia are present; in at least 
many of middle region only raicronephridia, in moderately large 
numbers, irregularly arranged ; perhaps both kinds occur in some 
segments. Testes and funnels free in x and xi. Seminal vesicles- 
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ill ix and xii, each consistiug of a few lobes. Prostates in xvii 
and xix, the anterior pair longer and tliicker than tljo posterior ; 
in both, the glandular part pressed together, irregularly disposed, 
almost coiled, the duct much shorter and thinner, disposed in a 
loop. Spermathecae four pairs, of different sizes; the posterior 
pair, in ix, very large, with pear-shaped ampulla, the wall of 
■which shows a spiral constriction; duct notmarke^ off, short.aud 
thin ; diverticulum sausage-shaped, two-thirds as long and half 
as.thick as the ampulla, entering ental end of duct; the sperma- 
thecm of viii much smaller, the diverticulum small; those of xii 
and vi vestigial, small pear-shaped sacs without diverticula. 
Penial setaa 1*2 mm. long, 13 |U thick in the middle, tapering 
gently to a point; the distal two-thirds with undulating contour 
(except just above the tip); a few scars on the distal half of 
shaft, with prominent tooth-like border. 

^ Eemarks. This species is to be placed near the last; it is 
distinguished by the penial seta), and by the commencing dis¬ 
appearance of the posterior prostates and anterior spermathecae 
(commencing microscolecine reduction). 

DistrihiUion, Merkara and Bhagainanola, Coorg, 


2. Genus OCTOCHJETUS Bedd. 

1892. Octochcetu8 Beddard, P. Z. S. 1892, p. 668. 

1895. OctocJuetus Beddard, Monog. p. 550. 

1900. OctochrMus Michaelsen, Tier, x, p. 319. 

1921. Octochaitus Stephenson, P. Z. S. 1921, p. 103. 

1921. Ootochcetm Michaelsen, Mt. Mas, Hainbiirg, xxxviii, p. 36. 

Seta) with luinbricine arrangement. One oosophiigeal gizzard in 
one simple segment; calciferous glands in the region of segments 
xv-xvii. Purely uiieronephridial. Sexual apparatus purely 
acanthodriline. 

The geiius has been recognized since its first establishment by 
Beddard in 1892. It consists ot worms which are removed from 
.the condition of the original Acanthodriline in having numerous 
micronepbridia in each segment instead of a pair of megauephridia, 
and a pair of calciferous glands behind tfie ovarian segment. 

We have, apparently, \n Howascole.v (a form which differs from 
the original Acanthodriline es.sentially only in having micro- 
nephridia along with the megauephridia) an intermediary; 
by the farther breaking up of the nephridial system Howascolex 
would become Oolochoetm. This conclusion, arrived at before Howa- 
scolex was known from India (80), receives confirmation■ from 
Michaelserds recent records of Ilowcmohx from Mysore and 
Coorg (99). It must be added, however, that the "species of 
Howascolex actually found in India are too advanced in some 
respects (periebjetiue arrangement of setae at hinder end, incipient 
microscolecine reduction) to serve as the ancestors of OctocJuetus ; 
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possibly the Xndian stock of Octochcetm was given off from a more 
primitive which has since undergone further evolution 

and differentiation. 

BistribiiHon, (Chart IV). Outside India the genus is found only- 
in New Zealand (subgenus Octochcetus), In India (subgenus 
Octochcetoides) it is found throughout, with on the vvhole^a certain 

Chart IV, 


<SL 



preponderance, more marked if the peregrine species are Excluded, 
ill tlie West and South ; the Central region, the East and Nortli- 
East Dossess representatives, but in tlie Punjab the only species m 
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the widely-wandering 0. fermori. Excluding this species and 
0. heatriM, also peregrine, the list of localities includes;— ^ 
Mangalore, Travancore, S. Arcot Dist., Weyra Karur, and 
Madras, all in S. ludia; Baroda, Poona, and other places in the 
W. Ghats, Kalyau near Bombay, Castle liock, all in the Western 
region; Barkul on the Sur Lake, and Barkuda in the Chilka 
Lake, in the East; Hyderabad (Deccan), Palia, Indore, Bina, and 
Gwalior, in the Central area ; and near Katmandu in Nepal. 

Michaelseri has pointed out that the Indian species of Octo- 
cJiretus show a difference from the type of the genus and the 
other New Zealand species in possessing better developed calci- 
ferous glands. Eor this reason, and on grounds of geography, he 
divides the genus into two subgenera, Octochoetus for the New Zea¬ 
land and Octochcetoides for the Indian species (type 0. aitkeni) (99). 

If Octochcetoides has developed in India, as seems not improbable 
(t», sup.), it may be independent of the New Zealand Octochcetus, 
and the theory of the former wandering of Octochcetus by land 
from New Zealand to the Indian region would be unnecessary 
{cf. ant.^ Introduction, p. 31). 

Suhgenus OcrocHiETOiDEB Mich, 

1021. Octocha-im {Octochcetoides) Michaelsen, Mt. Mus. Hamburg, 
xxxviii, p. 37. 

Caleiferous glands as sacs sharply delimited from the oesophagus, 
one pair in xv or xv and xvi, or two pairs in xv and xvi. 

Bistrlhution. Is equivalent to the Indian range of Octochoetus, 
s. 1. (v. sup,). 

In this sLihgentis a character of systematic importance is 
frequently found, whicli is not met with in the preceding families 
and genera—the modification of the ventral set® of segments 

viii and ix to form what are known as copulatory setae. 

The intimate structure of the calciferous glands in a member 
of the subfamily {0. harkudensis) has been investigated by 
Htephenson and Prashad (91). 

It does not seem possible to speak of any part of India as 
specially the home of the subgenus. Taking 0. aitkeni and 
montanm as perhaps the most archaic species (seminal vesicles in 

ix andxii, smooth penial setae), we find them not far from the 
W. coast, one near Poona, one near the south end of the 
peniilsula; the other species with seminal vesicles m ix and xii, 
however, take up broadly the centre of the country from coast 
to coast. 

: Key to spedes of the suhgenus Octochaotoides. 


1. Seminal vesicles in segments ix and xii . 7. 

Seminal vesicles in segmaents xi and xii . 6. 

Seminal vesicles in xii only . 2. 
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2. Penial setae absent.. 3. 

Penial setae present.;. 4. 

3. No spermathecal diverticulum,.. O. heatrix. 

A email thick spermathecal diverticulum . O. hodgnrti. 

4. Testes and funnels free ; all septa present . 0. casiellanus. 

Testis sac in segment xi; septa 5/6~7/8 absent . . O.fermori. 

6. Copulatory cushions present... 6. 

No C'>pulatory cushions ..... .. O.pittnyi, 

6. Copulatory cushions on xxiv and preceding seg-* 

rnents . 0. tkurstoni. 

Oopulatory cushions on xiii or 13/14, with or 

without a papilla on xviii. 0. maindroyii. 

7. Penial setse smooth... 8. 

Penial set.® with spines or teeth . 9. 

8. Olitellum extending over five segments : last heart 

in xiii . O. aitkeni, 

Clitelluin extending over about eight segments; 

last heart in xii . 0. montanm. 

9. Te.sti8 sacs present .. 10. 

Testa'S and funnels free . 11. 

10. Copulatory papillae present on xviii (viii, xvi); 

^ copulatory setae with serrated margins ..... O. harhudenm. 
No copulatory papillae; copulatory setae with 

transverse rows of seta-like hairs. O, surensis, 

11. Septa of anterior part of body all present (though 

some of the number may bo vestigial) . 12. 

Septa 5/6 and 6/7, or 6/7 only, absent. 13. 

12. Paired ciushions on 11/12 (14/16, 21/22, 22/23) .. O. pattonz. 

No paired copulatory organs. 0. phiUottu 

13. Copulatory setae marked by semicircular scar-like 

.depressions... 0. prashadz, 

Copulatory setae marked by two rows of spines, or 
two serrated ridges .. 14. 

14. The two pairs of prostatic pores sunk in transverse 

trenches separated by a transverse ridge. 0. paliemis. 

The prostatic pores .sunk in the limbs of a dumb- [liparius* 

bell-shaped depression . . . O. pcdiensis 

The prostatic pores not situated in definitely 

shaped depressions.. O. ganeshco. 


The penial and copulatory setse afford good means of identifica¬ 
tion, and the original figures should be referred to where possible; 
unfortunately, the descriptions are often somewhat lengthy, and 
thus uot convenient for introduction in the form of a key. The 
latter part of the above key would have been better if it had been 
possible to use these characters to a greater extent. 

A few groups of species can be distinguished. 0, hodijarti is 
very closely related to heatrix, the only difference of importance 
being the presence of a spermathecal diverticulum in liodgarti and 
its absence in heatrioc {penm\ setae, small and difficult to find, 
and overlooked at first in heatnx, may also have been overlooked 
in hodgarti): it might be perhaps allowable to make hodgarti a 
variety. If hodgarti is really a variety the species would have 
a very wide distribution, and would come next to fermori in 
this respect. 
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0* heatrix and hodyarii are members of a well-marked group, 
which also includesand castellanxis \ in the three first we 
have the commencing disappearance of the anterior ])airs of 
testes and funnels, and as a concomitant the reduction of the 
seminal vesicles to a single pair in segment xii; in castellanus, 
also, the reduction of the seminal vesiclej^ havS taken place, though 
that of the testes and funnels was not noted. 

0. pahensis Mid yanesJice are closely related, the chief difference 
being in th6 configuration of the male field ; it might be allowable 
here again to rank one as a variety of the other. 0, praslmdi is 
perhaps to be associated with them in a small group. All are" 
found not far fi'om each other in the Western Ghats, 
also at several places in the central parts of the peninsula, and 
prasliadi near Bombay. 

1. OctochaBtus (OctochaBtoides) aitkeni {Fedarh), 

1898. Benhamia aiikeniy Fedarb, J. Bombay Soc. xi, p. 432, pi. i, 

figs. 1 - 0 , 7. 

1899. Octochcetus aitkeni^ Michaelsen, Zool. Jahrb. Syst,xii, p. 242, 

1900. Octochcetus aitkeni^ Michaelsen, Tier, x, p. 320. 

Length IIG mm.; diameter 3 mm. Segments 180. First 
dorsal pore in 19/20 (? 18/19). Setal interval aa=i2ah and is 
slightly greater than 6c, which ^cd (i.c., the lateral setaB are not 
paired). Clitellurn xiii-xvii (=; 5). Male pores very small and 
near together on xviii. Female pore single. Spermathecal pores 
near together in 7/8 and 8/9. 

Gizzard in vii. Calciferous glands one pair, in xv, cut up into 
lobes. Intestine begins in xvi. Last heart in xiii. Seminal 
vesicles two pairs, in ix and xii. Prostates irregularly twisted, 
sausage-like. Sperraathecal ampulla pyriform, the narrow end 
elongated to form the duct, which is joined at the middle of its 
length by a club-shaped diverticulum about half as long as the 
ampulla. Penial seteo smooth, three times as long as the normal 
setsB, slightly bowed; a nodulus-like thickening one third of the 
way from the distal end. 

DistHh ut ion . Tra v an core. 

2. Octochsetus (OctochaBtoides) barkudensis Suph. 

1916. Octochcetus baikudenm, Stephenson, Bee. Ind. Mus, xii, 

p. 340, pi. xxxiii, figs. 32, 33. 

1917. Octochciitm barkudensis ^ Stephenson, Bee. Ind. Mus. xiii, 

p. 405, pL xviii, figs. 26-27. 

1919. Octochcetus barkudensis^ Stephenson and Prashad, Tr. Boy. 

*Soc. Ediii. lii, p. 464, pL figs. 6, 6. 

1920. Octochcetus barkudensis, Stephenson, Mem. Ind. Mus. vii, 
» p. 228. 

1921. Octochcetus barkudensis, Stephenson, Bee. Ind. Mus. xxii, 

p. 763. 

Length 43-91 mm.; diameter l’5-3 min. Segments ca. 340. 
Colour grey or brown. Segments triannulate from vii to clitellurn. 
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Prostomium variable, epilobous | or tanylobous. Dorsal pores 
from 12 13. In the anterior part of the body aa — ^ah or 
nearly, or nearly, and ; further back na and he 

become relatively narrower, or less, and 6c=2a5; cld \^ 

rather more than half the circumference. Clitellum includes 
|xiii-|xvii (=4^). Male field (text-fig. 168) characterized by 
two cushions on xviii which almost meet in the middle line ; 



Fig. 168.— Ooiochatns (Ootoahaioides) harktidends Steph.; male geiufcal 
region, showing well marked copulatory papillm. 

prostatic pores on xvii and xix connected by grooves which are 
bent outwards to pass over the external margins of the cushions. 
Sperrnathecal pores on viii and ix, in frotat of and between setae a 
and h. Additional genital markings, not always present:—On 
viii a^fpair of transversely oval papillas which include the setie ah 



Fig. 169._ Octoch<Btu» {Ochchestoides) harkudenm Steph.; a and A, 

two spernmthecse, showing variations in form. 

and do not take up quite the whole length of the segment (these 
may be joined in the middle line); on xvi a pair of large flat 
papillae taking up the whole length of the segment, and almost 
meeting in the middle line (text-fig. 168); occasionally a large 
median transversely oval papilla on xxii; rarely a median papilla 
on xxi. 
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' The first septum, 4/5 or perhaps 6/6, somewhat thickened; the 
next is 8/9, which is slightly thickened ; 9/10-11/12 considerably 
and a few following ditninishingly thickened. Gizzard subspherical, 
the muscular thickening appearing as an oblique ring, in front of 
8/9. Calciferous glands one pair only, in xv and xvi, sometimes 
asyrametricjil; openings apparently in xv. Last heart in xii, 
Nephridia small and scattered in the anterior part of the body ; 
towards hinder end in two transverse rows per segment, oti© 
heiund the anterior and on© in front of the posterior septum. 
Testis sacs in x and xi, single in each, enclosing alimentary canal 
and hearts. Seminal vesicles two pairs, in ix and xii; the anterior 
flattened and lobed, the hinder large. Prostates of moderate size, 
coiled, duct thill and twisted. Spermathecal ampulla of variable 
shape, prolonged to form a short and narrow stalk ; diverticulum 
also variable,— none, one or two, sessile or stalked, with or 



Pig. \7().^Ocloch(siits {OctochcBtoid&i) Fig. 171 .—OciochxBim {Octochmtolde^ 


barkiideTUiis Stepb.; dietal end 
of copulafcory seta. 


harkudensis Stopli.; distal end 
of penial setiv. 


without indications of seminal chambers (text-tng. 169). Penial 
seise (text-fig. 170) 0%58 mm. long, 10 /a thick in the middle ; shaft 
slightly curved, distal end sinuous, tip pointed ; ornamentation of 
x’elatively large spines which do not extend quite to the tip. 
Copulatory set® (text-fig. 171) in viii, 0*52 mm. long and 17 ft 
thick, not much modified ; shaft sliglitly curved, distal end rather 
bulbous, the margins cut up into a number of serrations, tip 
pointed.'^ 

DistrilnUion, Barkuda Island, Chilka Lake, E. coast. 
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3. OctochsBtus (Octochaetoides) beatrix BedcL 

1902. Ociochoitm heairix^ Beddard, Ann. Mag*. N. H. (7) i.v, p. 450. 

19]4, Octochcetits dasi\ Stephenson, liec, Ind. Miis. x, p. 346, 
pi. xxxvi, fig. 7. 

1922. OotochceUis ^<?n^m*, Stephenson, Rec, Ind. Mus. xxiv, p. 436, 
text-fig. 2. 

Leiigth'-70-80 mm.; diameter 4 mm. Segments 192. Colour 
pale grej, clitellum orange. Prostofnium small, epilobons tongue 
pointed beliincl. Segments v~vi bianrnilate, vii-x triannulate.. 
Dorsal pores from 12/13. Setee all ventrally situated; 
ah:=ihc^\^cd - of circumference; seta) aa approach each 

other more closely in front of and behind olitellum than elsewhere, 
and in front of clitellum the spaces aa and 6care relatively smaller 
than behind. Clitellum xiii-xvii ventrally, xiii-.|xviii dorsaily, 
very markedly limited by constrictions (= 5-5^). Male area 
presents a median rather small puckered depression which takes 
up the whole length of xviiiand extends slightly onto the adjacent 
parts of neighbouring segments; all pores are within the line of 
setae «; seminal grooves bowed outwards. Pemale pores paired, 
close together at the bottom of a transverse groove. Spermathecal 
pores on minute papillae near tJie middle line, in the setal zone of 
viii and ix internal to a. 

8eptum 5/6 moderately thick; the next is 8/9, which with the 
four following is moderately stout; 8/9-11/12 all close together, 
especially 10/11 and 11/12. Gizzard short, resembling a stout 
ring in the middle of the space between 5/6 and 8/9. Calciferous 
glands one pair, in xv-xvi, large, lobed. Typhlosolo prominent 
and double, beginning in xx. Last heart in xiii. Funnels free in 
X and xi, those of xi larger than those of x; testes of fairly large 
size in xi, absent (? always) in x. Seminal vesicles one pair, small 
and compact, in xii. Prostates one or tAvo pairs, small ; if only 
one pair, they are in xvii. Spermatheem minute, ovoid, by the side 
of the nerve cord; duct short; no diverticulum. Penial setm 
0*6 mm. long, 13/x thick in the middle, with slight double curve; 
tip pointed ; ornamentation of a few irregular indentations of the 
margin near the free end. 

Bistrihvtion, Calcutta; Bombay ; Baroda. 

4. Octochmtus (Octoebaetoides) castellanus 8tepli. 

1917. Octoohmtm castellanus^ Stephenson, Rec. Ind. Mus. xiii, 
p. 407, pi. xvii, fig. 22, pi. xviii, figs. 23, 24. 

Length 48 mm.; maximum diameter 2 mm. Segments ca. 125. 
Colour? Proslomium? Dorsal pores from 5/6. Seta? widely 
paired; aa=:l^a6=6r=l^rc^; dc? = ca. half of circuniference. 
Prostatic pores as small pits on xvii and xix medial from «, on a 
common elevation in each segment; seminal grooves bowed out¬ 
wards, running on broad curved ridges, so that there is a circular 
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depression in the middle of the male area. Female pore single, 
median. Spermatheoal pores perhaps at the site of setie a on viii 



Fig. 172,—Ocfoch(sti(s {OctoclicutoideB) castellanuB Steph. ; 
spermatheca. 

and ix (or, as determined from inside, perhaps in front of the 
setal zone). 

No septa wanting ; 9/10 and 10/11 slightly thickened. Gizzard 
in vii. Calciferous glands one pair, in xiv, of moderate size and 
symmetrical. Funnels free in x and xi. Seminal vesicles in xii. 



Fig. 173. — OcfoGh(eius ( OctocJmtoide^) 

r"'"'-”- .1 


Fig. Yl4c.,'—OctochcBtm {Octochastoides} 
oastellanus Stepli.; copulatory 
Betaofsegiuent viii; Xca. 300. 



rather small, deeply lobed. Prostates rather small, in several 
loops; duct thin, half as wide as glandular part, semitransparent, 
running straight inwards. Spermatheca near the inidventral line^ 
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rather small; ampulla spherical; duct slightly bent, about as long 
as ampulla and one-tbird as thick; diverticulum single, club- 
shaped, less than ampulla in length, attached near ental end of 
duct. Penial aetse 0*87-1 mm. long, 14 /a thick in the middle; 
main part of shaft only slightly curved; distal end of one of tw'o 
forms (a) curve of distal end continues curve of shaft, tip 
tapering and bluntly pointed, a few teeth some distance above tip; 
(h) distal end considerably bent, it may be to nearly a right angle, 
tip rather expanded, spatula-like or slightly biiid, and the teeth 
more numerous ; the first type is the shorter, corresponding to 
the shorter length given above. Copulatory sotso in viii and ix, 
0*61 mm. long, 20 ju thick at the middle; shaft bowed, especially 
at the ends; distal portion of the shaft (almost half) cut up along 
its borders into a series of rough notches; tip rather claw-shaped 
and bluntly pointed. 

Hemarks. Described from a single specimen, in poor condition. 
The calciferous glands appear to be a segment further forwards 
than usual. 

Distribution. Castle liock, N. Kanara Dist., Bombay Presr. 

5. Octochmtus (Octochsetoides) fermori Mich. 

1907. Octoehretus fermori^ Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 171. 

1909. /errnm, Michaelseu, Mem. Ind. Mus. i, p. 212, 
pi. xiv, tigs. 42, 43. 

1914. Octockcetus fermori, Stephenson, Rec. Ind. Mus. x, p. 344, 
pi. xxxvij tigs. 5,6. 

1910. Octochcetus fe^rvioii, Stephenson, Rec. Ind. Mus. xii, p. 338, 

1917. Octoch€etus fermori, Stephenson, Rec. Ind. Mus. xiii, p. 405. 

1920. Octochcetus fermori, Stephenson, Mem. Ind. Mus. vii, p. 228. 

Length 50-100 mm.; maximum diameter 2^-3 mm. Segments 
133-190. Colour light grey, elitelliim yellower. Prostomiuin 
epilobous ca. vj. Segments vi-vii biannular, viii-xii triannular (or 
some 4-annular), behind clitellum triannular. Dorsal pores from 
17/18, or the first may be in front of clitellum, in 12/13. Setae 
paired, the lateral widely; small, all ventral; behind clitellum 
a6==-| ct7===|5c or more; in front of clitellum ah^ 

= cd as before ; ckZ=:|-| of circumference. Clitellum 

very distinctly delimited by constrictions at each end, xiii-xvii or 
ixviii ( = 5-5^); setae present. Clitellum overhangs anterior part 
of male field; prostatio pores medial from a, seminal grooves 
bowed outwards. Spermathecal pores on viii and ix, in setal 
zone, very close together, on small papillse which may be fused 
midveiitrally to form cushions. No copulatory organs. 

Septum 4/5 thickened, 5/6-7/8 wanting, 9/10-11/12 thickened ; 
8/9-11/12 rather close together, especially 10/11 and *11/12. 
Gizzard large, between 4/5 and 8/9. Calciferous glands in xv or 
XV and xvi, large, much lobed, asymmetrical. Typhlosole a double 
lamella, begins in xviii. Last hearts in xiii. Testes and funnels 
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in testis sacs in xi; a smaller pair of funnels free in x, but no 
testes. Seminal vesicles one pair, large, incised, in xii. Prostates 
small, with irregular undulations ; duct much thinner and shorter 
than glandular part Ovisacs in xiv. Bperinathecse (text-fig. 
175) small, by the side of nerve cord; ampulla pear-shaped ; duct 
short, musculat', and not sharply set off; diverticulum opening 



fermori Mich.; speriuatheca Fig. 176.— Octochmtm {Octochmtoides) 
made tratisparent by acetic acid ; fermori Midi.; distal end of 

X 35. penial seta; X 400. 

into duct at junction of latter with body-wall, pear-shaped, half as 
long and thick as ampulla, with indistinct seminal chambers. 
Penial setae (text-fig. 176) 0 55-0*66 nun. long, 15^ thick, nearly 
straight, slightly bent at the*distal or at both ends; tip simply 
pointed; a few teeth lie flat against the shaft in the region of the 
distal curvature. 

Remarks, The species shows a stage in the passage to metandry, 
as does 0, beatriv, to which this appears to be related. Copuiatory 
setae seem to be absent, as they are mentioned by neither of the 
authors who have described the species. 

Distribution, Kasauli and Hoshiarpur in the Punjab; Saharanpur 
in the United Provinces; Eaniganj in Bengal ; Karakulam in 
Cochin ; Gw'alior in Central India; Dhanu, Surat, Ahmedabad, and 
Baroda in W. India. 

6. Octochatus (Octochsetoides) ganesliae Steph, 

1920. Octochceim ganeshce, Stephenson, Mem. Ind. Mus. vii, p. 238, 
pi. xi, figs. 43-46. 

Length 43 mm,; diameter 2*5 mni. Segments 150. Unpig¬ 
mented. Proetomium epilobous |. Segments v and vi biannular, 
thence as far as the clitellar region triannular. Dorsal pores 
from 12/13. Behind genital region a6=| aa=:j^bc^^cd; in 
micidl'® of body ah:=z^aa=^bc=i^cd; setae small and difficult to 
see in fi*ont of genital region; dd equal to nearly § of circum¬ 
ference in middle of body. Clitellum absent (or undeveloped?). 
Male field a rectangular slightly raised area, including xvii-xix, 
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extending outwards to between h and c. Prostatic pores between 
a and h ; seminal grooves slightly bowed iiiw^ards. Pemale pores 
paired, minute indistinct papillae anteriorly on xiv, internal to a, 
Sperinathecal pores as minute slits on viii and ix, just in front of 
and between the two setae of each ventral couple. 

Septum 4/5 moderately strengthened, 5/6 and 6/7 absent, 7/8 
and 8/9 slightly, 9/10-1*1/12 considerably^ 12/13-14/15 slightly 
thickened. Gizzard of moderate size, rounded, in the space in 



Fig, 177.— OctochcBtns {Octochetoide?) gaimh(S Steph.; 
spermatheca. 

front of 7/8. Calciferoiih glands in xv or xv and xvi, one pair. 
Intestine begins in xvii or xviii. Last heart in xii. Micro- 
nephridia in a single row in each segment. Testes and funnels 
free in x and xi, ' Seminal vesicles in ix and xii, slightly lobed. 
Prostates consisting of a few coils only ; duct half the thickness 



Fig. Yl^.—OctoclKBtm {OctochcBtoides) Fig. 179,— Octoch(Btits{OctoohcBtoides) 
cfanesh<B Steph.; distal end of ganeshm Steph.; distal end of 

penial seta ; X 600. copulatory seta; X 600. 

of the glandular portion, soft and semitransparent, with undulating 
course, and of the same diameter throughout. Sperinathecal 
ampulla an elongated sac, narrower towards its ental end, almost 
sessile on the body-wall; a single small diverticulum, simple or 
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with a few small lobulations, attached by a short stalk to the base 
of the ampulla where this joins the body-wall (text-fig. 177), 
Penial setsp (text-fig. 178) 0*42 mm. long, lO/z thick ; shaft almost 
straight, slightly bowed towards distal end, tip pointed and slightly 
hooked ; ornamentation of a few circles of fine spines near the tip. 
Copulatory setm (text-fig. 179) 0*27 mm.. long, 10/4 thick, shaft 
straight except for a slight bowing towards the tip, which is bluntly 
poiuted and somewhat claw-shaped ; ornamentation a number of 
fine spines on the convex aud concave borders of the terminal part 
of the shaft. 

Distribution. Ganeshkhind, near Poona; Londa, near Castle. 
Eock (both in Western India). 

7. Octochaetus (Octochaetoides) hodgarti Mich. 

1907. Octovhcettis hodgarti^ Michaelsen, Mt. Mus. Hamburg, xxiv, 


p. 172. 


1909. OctQchatus hodgarti^ Michaelseri, Mem. Incl. Mus. i, u, 213. 
pi. xiv, fig. 32. ' 


Length 40 mm.; maximum diameter 2^ mm. Segments 138, 
Colour greyish. Prostomiura epilobous Setm veutnilly closely 
paired, laterally less closely, especially in the anterior and middle 
parts of the body ; l^-2a&, aa=l^/>(j, dd=:^ of circumference, 

Clitelluin ring-shaped, xiii-xviii (=6). Male area almost circular, 
a little depressed. Prostatic pores somewhat medial from a ; 
seminal furrow's a little concave towards the middle line. Pemale 
pores paired. Spermathecal pores on viii and ix, in the setal zone 
and somewhat medial from a. No copulatorv organs. 

Septum o/d strong, 6/7 apparently missing, 8/9-.13/14 strong, 
especially 9/10-1,1/12. A large gizzard behind 5/6. A pair of 
large, strongly bent .and ahnbst moniliform calciferous glands in 
XV, the moniliform appearance due to a number of transverse 



Pig. 180,---Octockaius (Octochcstoides) hodgarti Mich.; spei-matheca 
made transparent by acetic acid ; X 30. 

constricting furrows. Typhlosole consisting of two longitudinal 
ridges. Last hearts in xiii. Testes and funnels two pairs, free in 
X and xi; anterior pair of funnels smaller than the posterior. 
Semini^l vesicles in xii. Prostates small, irregularly undulating • 
duct small, thin. Spermathecae (text-fig. 180) with short sac-like 
ampulla, which nalTows ectally to pass into a conical duct about 
as long as ampulla; diverticulum small and thick, from upper end 
of duct or lower end of ampulla, half as long as ampulla. 
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Uemarlcs, On its relations to 0, heatrixf see introduction to 
subgenus. 

Distrihxition, Gowchar, Nepal Valley, Katmandu. 

8. Octocliastus (Octochaetoides) maindroni Mich. 

1907. OctockcBius maindnmi f. typica^ Michaelaeu, Mt. Mas. Ham¬ 
burg, xxiv, p. 168, text-Hg. 15. 

1909. Octomcetus maindroni f. typioa^ Michaelsen, Mem. Jiid. Mas. 
i, p. 206, pi. xiv, bg. 29, text-fig. 21. 

Length 180 mil).; diameter 4j|-5 mm. Segments 198. Colour 
a iinilorm grey. Prostomium epilobous ea. Segments ii-iv 
biarmulate, v and some following segments triaiinulate. Dorsal 
pores from 12/13. Setae very delicate, fairly widely paired; 
aa^hc^ aa : ah : hc : cd^o : 2 : 5 : 3; greater tlian half of circum- 
ferendse; at the anterior end the pairs further apart, cd equal to or 
greater than he and equal to l^ab. Clitelluiri xiii-xvii ( = 5). 
The whole male area somewhat depressed; prostatic pores in h, on 
very small circular papillm; seminal grooves convex towards the 
middle line. Spermathecal pores two pairs, anteriorly on viii and 
ix, between the lines of a and 5, somewhat nearer the former. 
Copulatory organ as a single midventral cushion on 13/14, 
including | of xiii and j of xiv, broader than long, reaching 
nearly as far as d laterally, its anterior border convex, the posterior 
concave. 

Bepta 7/8-13/14 thickened, especially 9/10-11/12. Gizzard 
very large, in front of 7/8. One pair of very large calciferous 
glands opening into oesophagus in xv, but exteuding into xvi, 
divided up by deep incisions. Last hearts^in xiii. Tunnels free 
in X and xi. Seminal A^esicles two pairs, in xi and xii, the 
anterior pair small and simple, the posterior larger and racemose. 



Pig. 181.— Octocheetus (Ocfoohaiofdes) inaindroni Mich.; spernmlheca 
iriudo transpareut by acetic acid; X 25. 

Prostates restricted to xvii and xix; glandular part much bent, 
almost coiled; duct shorter, thin, irregularly bent. Spermathecal 
ampulla long, sac-like; duct shorter and narrower ; diverticulum 
at ectal end of duct, very short, almost encircling the duct, with 
about 7 seminal chambers separated externally by more or less 
deep grooves (text-fig. 181). Penial setae (c/. text-fig. 183) very 
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slender, 1*2 nun. long and 10/x. thick, somewhat bent at the distal 
end only ; distal end somewhat flattened but not broadened, with 
two fairly sharp edges, point simple ; proximal to the flattened 
portion an ornamentation of irregular transverse rovrs of large 
rather slender teeth. 

lieinarhs. It is possible that the specimens were not quite 
mature; the diverticulum of the spermatheca may perhaps be like 
that of var. cJiapcA when mature. 

Distnbution, Gingi, S. Arcot Dist., S. India. 


a, var. chaperi Mich, 

1907. Octocheetus maindroni var. chaperi^ Michaelsen, Mt. Miis. 
Hamburg, «xiv, p. 169. 

1909. OctochoBtvs maindroni var. chapen^ Michaelsen, Mem. Ind. 
Mils, i, p. 208, pi. xiv, figs. 30, 31. 

Length 50 mm.; diameter 2^-3 mm. Segments ca. 130. 
Clitellum ring-shaped, xiii-xvii ( = 5). Female pores paired. 
Copulatory organs as a large median transversely oval papilla on 
xviii between the seminal furrows ; and a large tran.sverse cushion 
on xiii, extending laterally beyond 5. 



Fig. 182.— Oct.ochcBtm (OctochcBtoides) Fig. 188. —Octochaetns ( OGtochcBtoides) 

maindroni Mich. var. chaperi ; maindroni Mich. var. chaperi ; 

spermatheca. X 45. distal end of penial seta. 

^ X 500. 

Spe^mathecal ampulla elongated sac-shaped ; duct short, narrow, 
not sharply set off; diverticulum almost hemispherical, large, 
with very short and narrow stalk, and numerous seminal chambers 
which give the surface a mammillated appearance (text-fiig. 182). 

Distribution, Weyra Kariir, Madras Pres. 
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9. Octochastus (OctochaDtoides) montanns Steph. 

1920. Octoch(Btus montanus, Stephenson, Mem. Tnd. Mus. vii, 
p. 234, pi. X, tigs. 39, 40. 

Length 60 mm.; diameter 3*5 mm. Segments 158. Colour 
buff, iinpigmented. Prostoniium epiloboua not marked off 
behind. Dorsal pores from 10/11. Setal relations on vii 
rt5=:|-aa=:^6c=|6*c?; behind clitellum = ; in 

middle of body' = ; del is almost | of ciremn- 

fereiice. Clitellum saddle-shaped, embracing nearly all of xii to 
(= nearly 8). Male field whitish, rectangular, including 
xvii-xix ; seminal grooves longitudinal, in line with a. Female 

■ \ . 


Fig. m^t.— Ociochatns {OctocJuetoick^) 
rnontanm Stepb.; spennatheca. 


Fig. \ST\-^Ooioc7mius {OctochcBimdes) 
♦ monioMus JStepb.; penial seta; 

X 40. 

pores probably double, in a whitisli pad midveutrally on xiv. 
Spermnthecal pores in 7/8 and 8/9, apparently in line with a. A 
o-enifcal papilla on :Jl/22, transversely oval, depressed in its centre. 

Septum 4/5 moderately stout, 5j6-7jS very thin, 8/9 somewhac. 
thickened, 9/10-11/12 moderately so, 12/13 very slightly. Gizzard 
in vi. Calciferous glands two pairs, in xv and xvi, dor.sally 
situated by side of the dorsal vessel. Intestine begins in xvii. 
Last heart in xii. Testes and funnels free in x and xi. Seminal 
vesicles mncli lobulated or racemose, large, in ix and xii. Prostates 
rather small; glandular part a rather thick opaque tube, with a 
few undulations; duct very small, short and thin. Spermathecal 
ampulla an irregular sac; duct large, stout at first, narfowing 
towards ectal end, as long as ampulla and half as thick in its 
first part; diverticulum single, joining duct at or above middle of 
its length, finger-shaped on the whole, slightly swollen at its free 
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end, where a few* seminal chambers are indistinctly seen (text- 
fig. 184). Penial setse (text-fig. 185) up to 1*5 mm. in length, very 
thin, only 6/x thick in the middle; shaft rather bowed, slightly 
undulating towards the tip, tapering gradually, tip simply pointed; 
no ornamentation. No copiilatory setse. 

Distrihition. Panehgqni, W, Ghats (near Mahableshvvar). 

10. Octochaetus (Octochaetoides) paliensis Steph. 

1920. Octochceim palienaisy Stephenson, Mem. Ind. Mus.'vii, p. 228, 


pi. X, tigs. 30-83, 


Length 45 mm.; diameter 2| mrn. Segments 141. Colour 
yellowish grey, not darker on dorsal surface. Prostomiurn 
proepilobous or combined pro- and tanylobous. Dorsal pores 
from 12/13. Set® paired ; in front of clitellum ah^\aay is less 
than ^)0 and =: |cd; behind clitellum a6= |rta= ; in 

middle of body a6 = |aa = |6c and is slightly less than cd) dd is 
approximately ^ of circumference, Clitellum xiii-xvii (= 5). 
Male field shows two trench-like depressions on xvii and xix ; 
segment xviii appears between them as a transverse ridge. 
Prostatic pores in the deeper lateral parts of the trenches on 
small white papillm in line with 6; seminal grooves straight. 



Fig. 186 .—Ociochaius {Octoc}i<Btoides)paliensis Steph.; spermatheca. 

Male area may join behind with a transversely elongated papilla 
on the posterior half of xx and anterior half of xxi. Ventral 
surfaces of viii and ix thickened, forming a couple of broad 
papillm; spermathecal pores apparently just in front of site of 
setm a of these segments (setm a and b not visible). 

Septum 4/5 moderately thickened, 5/6 and 6/7 missing, 7/8- 
11/12 somewhat thickened, and dimiihshingly so as far as 14/15. 
Gizzard spherical, in front of 7/8. Calciferoiis glands large, 
kidney-sliaped, in xv. Intestine begins in xvii. Last heart in 
xii. TejStes and funnels free in x and xi. Seminal vesicles in ix 
and xii, Prostates as moderately tiiick convoluted tubes, bulging 
apart the septa bounding xvii and xix; duct thinner than the 
gland, wavy, shining, thinner in its first part than nearer the 
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surface. Small ovisacs may be present in xiv. Spermathecal 
ampulla (text-fig. 186) elongated, somewhat conical; duct not 
sharply marked off, not shining, one-third as long and half as 
wide as ampulla; diverticulum single, club-shaped, without distinct 
stalk, arising from ectal end of duct, one-third or one-fourth as 
long as main pouch, may be bound down to duct; in other cases 
the diverticulum has the form of a caulifiower, with a short stalk. 
Penial setae (text-fig. 187) 0-65-0-76 mm. long, 16 /a thick, shaft 
straight, distal end slightly curved, tip bluntly pointed; ornament¬ 
ation as eight circles of small spines near the tip ; the end may 



Fig, 187 .—OctoohcBtus {Octocho'toides) 

paliemis Stcph.; a and distal Fig. 188.— OctochaHus {Ocioc?i(B(ctides) 


ends of two penial setoo: X oa. 
340. 


paliensis Steph.; distal end of 
copulatory seta ; x ca. 230. 


be somewhat sinuous instead of simply curved. Copulatory set® 
of viii and ix (text-fig. 188) 0*76-0*82 mm. long, 22 /a thick, distal 
part bowed, tip rather sharp, somewhat claw-shaped ;* a row of 
spines on* both convex and concave border of the distal curved 
part. 

Remarhs. A very variable species; related to 0, ganeshce. 
Distribution. Palia and Indore, Central India; Bina, Central 
Prov.; Poona. 

a. var. riparius BtejgK 

1920. Octochcetiis paliensis var. riparius, Stephenson, Mem. Ind. 
Mus. vii, p. 231, pi. x, figs. 34, 35. 

Length up to 90 mm.; diameter up to 3*5 mm. Segments 135. 
Prostomium tanylobous or almost so. Dorsal pores from hinder 
border of clitellum. Setal relations in front of clitellum ah^\aa 
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beliintl clitellum a6=^rta=|-6c=|{jc?; in middle of 
body = of cii'ciiinference. Male area 

<text“%. 189) rather square, including xvii-xix and the anterior 
half of XX; on it a dumbbell-shaped depression longitudinal in 
direction, the narrow part on xviii; the narrowing caused by two 
large flat papilloe continuous at their outer edges with the 
thickened edge of the general male area. Prostatie pores in in 
•the broadened ends of the dumbbell; seminal grooves convex 




Pi g. 189.--^ 0(itodk(Bim ( Octock^toideti) 
palietms Stopii. var. riparius j 
male genital region. 


Pig. X^O,-—-Octoch^tus {Octoc1i€B:toides) 
paliemis 8teph, \fiv, riparius \ 
distal end of copulatory seta; 


X ca. 350. 


Mn wards, skirting the inner borders of the papillfe. Spermathecal 
pores m same position as in type form; here in shallow 
depressions, each connected across the middle line by an irreeular 
shallow trench. ^ 

Tlie penial setes have the sinuous distal end. Copulatorv set» 
(text-fig, 190) m form as before, the rows of spines replaced by 
thin serrated ridges; laterally on the seta, intermediate between 
the ridges, a senes of semicircular markings, concave towards 
the tip. 

BenuivTcs, If the papilla of the male area expanded inwards so 
as to join, the appearance would be like that of the type-form. 

A number of muscular bands in the prostatic region, like those 
o\ 0. suremis, are sufficiently marked in the dissection to attract 
4ittention. 

Distribution, Gwalior. 
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XL Octocliaetus (Octochffitoides) pattoni 

1907. Octochcetus pattoni^ Michaelseu, Mt. IMus. Hamburg, xxiv, 
p. 170, text-fig. 16. 

1909. Octochcetus pattoni^ Michaelsen, Mem. Ind. Miis. i, p. 209, 
pi. xiv, tigs. 83-36, text-fig. 22. 

Length ca. 90 mm.; diameter ca. 3 mm. Segments ca. 180. 
Colour greyish, brown anterioidy on dorsum. Prostomiuin small, 
tanylobous (not always distinctly so). Setm fairly large, all 
ventral; paired, but not very closely ; ab^cd^'f^aa^'^hc 
of circumference. Clitellum ring-shaped, or sometimes interrupted 
in the midventral line, dark brown, xiii or ^xiii-xvi (=3^ or 4). 
Male field sunken, extending over xvii-xix and parts of xvi and 
XX, somewhat less extensive laterally on xviii, the whole sur¬ 
rounded by a wall. Prostatic pores in ah ; seminal grooves sligiitly 



Fig. 191 ,—Octochcetus {Ootochcefoides) pattoiii Mich,; spermatbeca 
made transparent by acetic acid ; X 20. 


convex towards the middle line. Female pores paired. Sperma- 
thecal pores in 7/8 and 8/9 in a ; or those of the hinder pair 
slightly closer together, just medial from a, Copulatory organs, 
as paired oval glandular cushions, with a depression in the.middle 
and a more or less distinct central papilla ; lying mostly between 
a and r, but sometimes somewhat approximated or touching in 
the middle line; the most constant are in 11/J2, less constantly 
in 14/15 or 21/22 or 22/23; seldom all present, and very seldom 
all absent. 

Septum 6/6 strong, 6/7~8/9 very thin (apparently in part 
vestigial), 9/10 thin, 10/11-13/14 strong, 14/15 fairly strong. 
Gizzard large, oblique, in vi (?). A pair of asymmetrical large 
calciferous glands with short thick stalks opening near the mid¬ 
dorsal line at about the border-line between xv and xvi, one 
projecting forwards into xv and the other backwards into xvi. 
Intestine begins in xix; typhlosole a double ridge. Testes and 
funnels free in x and xi, these segments being narrow. Seminal 
vesicles racemose, in ix and xii. Vasa defereutia with large 
convolutions in xi, xii, and xiii; those of a side do not unite till 
they pierce the body-wall. Prostates long, convoluted; duct 
relatively long, describing some wide convolutions. Spermathecal 


. 0CT0CHi3TIJH. 


389 


anipulla pear-simped; duct coiie-vshaped, not sat off; diverticulum 
thick, I as long and | as thick as the main pouch, Jthe ental portion 
of the diverticulum with folded walls separating a number of 
indistinct seminal chambers (text-fig. 191). Penial setae (text-fig. 
192) l’7-2 mm. long, 17 /x thick, slightly but regularly curved ; the 
distal fourth seems to have sharp lateral edges, which become 
expanded at the tip, forming with the thicker axial part a sort of 
shovel, which is somewhat bent forwards ; the distal ends of these 



Fig. l^2.--Ocioeh<stus (Octochatoides) Fig. l9tZ.-^Octoch(Btii8{Octoch<Btoide8) 
pattofii Mich.; distal end of ^attoni Midi.; distal end of 

penial seta j X 325. copulatory seta; X 240. 

expansions are serrated; proximal to the expanded tip the shaft is 
ornamented with 8 or 9 rings of slender teeth, and at the edges with 
8 or 9 larger teeth on each side. Copulatory setae (text-fig. 193) 
on viii and i;x, 0*8*-l mm. long and ca. 20 /m thick, tip somewhat 
laterally compressed and bluntly pointed, with fine ringed markings; 
proximal to this part the shaft bears.a number of smooth transverse 
ridges, each concave distalwards, arranged in 3 or 4 longitudinal 
rows, aljout 11 ridges in each row ; each bundle of setae combined 
with a coiled glandular tube embedded in the body-wall. 

DistrihiUion, Madras. 
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12. Octochastus (Octocliaetoides) phillotti Midi. 

1907. OctochMtdi jdiillottij Michaelsen, Mt. Mua. Hamburg, xxiv, 
p. 169. 

1909. Octoch€Bt‘m phillotti^ Michaelsen, Mem. Ind. Mus. i, p. 205, 
pi. xiv, figs. 66-67. 

Length 35~5t5 mm,; maximum diameter 2-2^ mm. Segments 
ca. 125. - Colour greyish. Prostomium epilohous ca. 4, small, 
tongue open behind. Dorsal pores from 11/12, Setae rather 
small, paired, but not very closely, the ventral somewhat closer 
than the lateral, especially in the clitellar region j ah greater than 
cc7, 5c=l^crf=|aa; of circumference. Clitellimi ring- 

shaped, xiii-xvii (== 6). Male area sunk, bordered laterally by 
broad almost wall-like protuberances which overhang somewhat in 
segment xviii, so contracting the male area here. Prostatic pores 
in a; seminal grooves almost straight, slightly concave medially. 
Pemale pores paired. Spermathecal pores on viii and ix, just in 
front of a. The ventral part of xviii, and often of xx and of viii 
and ix, somewhat glandular. Often the spermathecal pores of a 
segment connected* by a groove which is convex backwards, tlie 
posterior border of the groove sometimes wall-like. 



Fig. 194 .—OctochcBtus {Odochcstoides)phillotti Micb.; spermatheca 
made transparent by acetic acid; X 20. 


Septum 4/5 very strong, 5/6 and 6/7 very thin (? vestigial), 
7/8-14/15 thickened, especially 10/11-12/13. A large somewhat 
oblique gizzard between 4/5 and 7/8. Calciferous glands one pair, 
large, surrounding oeso])ljagus laterally and dorsally in xv, the 
stalk of each short and narrovv. Intestine begins in xv, typhlosole 
as a double ridge* Last heart in xiii* Testes and funnels free in 
X and xi. Seminal vesicles in ix and xii, the anterior smaller, the 
posterior cut up into lobes. Prostates of moderate size, the 
glandular part convoluted; duct much shorter and thinner, 
abruptly set oft*, describing one or tw-o short broad loops, ^perma- 
thecal ampulla elongated, ovoid ; duct short, uot abruptly set oft ; 
diverticulum about one-fourth as long as ampulla, indistinctly 
stalked, opening into duct, divided by deep incisions into two or 
three lobes, sometimes almost to its base (text-fig. 194). Penial 
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seta) (text-fig. 195) 0*9 mm. long, 17/>t thick, almost straight; 
the distal end slightly bent, especially at the tip, which is 
hollowed out on the concave side like a spoon ; proximal to this 
the shaft bears about 9 more or less regular oblique or broken 



Fig. 195.— Octochmtiis {OctockeDtmdes) Fig. 190.— Oct<>ch<Btnz {OctochcBtoidez) 

phillotii Mich.; distal end of •pliillofM Mich.; distal end of 
pouiulseta; X 309. copiilatory seta; X 300, 

rings of fine triangular teeth. Copulatory sette (text-fiig. 196) in 
viii and ix, ca, 0*6 mm. long and IT^a thick, somewhat bowed; distal 
end almost beak-like, with a slight ridge along each side; the 
distal half of the seta, except the tip, ornamented with a large 
number of closely placed rings of small triangular teeth. ' 

Distribution, Hyderabad, Deccan. 

13. Octochastus (Octochsetoides) pittnyi Mich, 

1910. Octochcetus pittnyi, MicLaelsen, Abh, Ver. Hambmg, xix^. 
p. 86, pi. figs. 25, 26. 

Length 60-62 mm,; diameter 2-3 mm. Segments ca, 165. 
Colour light grey, without pigment. Prostomium epilobous 
tongue closed behind. Segments iii-iv biannular, v-xii triannular 
or still further subdivided. First dorsal pore in 11/12. Setm 
rather small, ventrally fairly widely paired, laterally ratlier more 
widely still; aa \ ah‘,hc : cct i \ 2 \ h \ 3, but aa is smaller towards 
the front, near the male pores; dcf=| (in front) or f of circum¬ 
ference (in middle of body). Clitellum xiii-xvii (=5); mid- 
ventrally on xvii the hinder border is excavated to accommodate 
the male field, which the clitellura overhangs. Prostatic pores 
rather medial From a; seminal grooves convex medial wards,, 
runniiig on indistinct w^alls. Female pore single, median. 
Spermathecal pores on viii and ix, medial from a, between the 
fiirst and second annuli of these segments. 

Septa 7/8-12/13 fairly strongly thickened, especially the middle 
ones of the series. Q-izzard large, in front of 7/8. Calciferous 
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glands one pair, large, in xv and xvi, morphologically apimrently 
belonging to xv; almost smooth external 1 }% curved, meeting the 
dorsal Vessel above. Typhlosole in anterior part of intestine a 
double ridge. Punnels free (?) in x and xi. Seminal vesicles in 
xi and xii. Prostates ver}’' small, confined to the ventral parts ot 
their segments; glandular portion undulating, duct very narrow, 
much shorter than the glandular part, somewhat bent. Sperma- 
thecie relatively small, ampulla ovoid; duct as long as and one- 
third as thick as anipullu; diverticulum thickly club-shaped, 
somewhat narrower and only half as long as duct, entering ectal 
part of duct. Penial setae ca. 5 mm. long, 17 fx thick, almost 
vstraight, bent only at the ends, rather bluntly pointed; onia- 
mentation a few irregularly disposed relatively coarse scars,*’- the 
depressions of wdiich are occupied by stout teetli. No copuiatory 
setie. 

Jiemarks, Micbaelsen considers this species to be related to 
0 . aiikeni^ but to be distinguishable by the setal arrangement, the 
smoothness of the calciferous glands, and the ornamentation of 
the penial setae. 

Distribution, Mangalore (W. Coast); Trivandrum (S. India). 

14. Octochaetus (Octochaetoides) prashadi Steioh, 

1920. Octochcetus prashadi) Stephenson, Mem. Ind. Mus. vii, 
p. 233, pi. X, figs. 3(5-38. 

Length 51-61 mm.; diameter 2‘5-3-5 mm. Segments ca. 150; 
V and wi biaimiilar, some or all of the rest up to the clitellum 
triannular. Colour buff, no pigmentation ; no difference between 
dorsal and ventral surfaces. Prostomium epilobous in varying 
degrees. Dorsal pores from 12/18, or a vestigial pore in 11 / 12 . 



Fig. 197.— Octochcstm {Octoehetoides) prashadi Steph.; epermatheca. 

In the anterior part of body «&== fa« = |5c=|6‘c?; the same behind 
the clitellum; in middle of body \ of 

circumference. Clitelium absent or indefinite. Male field a quad¬ 
rangular thickening including part of xvi and the whole of xx; on 
xvii and xix transverse trench-like depressions, deeper laterally, 




where the prostatic pores are situated on rounded papillae in line 
with b. Female pores perhaps a pair ol: whitish dots near middle 
line on xiv, nearly at the middle pt the length of the segment. 
Ventral surfaces of viii and ix thickened ; spermathecal pores in 
7/8 and 8/9, in h or between a and b. 

Septum 4/5 somewhat thickened, 5/6 thin, 6/7 absent; thence 
some thickeningas far as cliteliar i*egion. Gizzard in front of 7/8, 
large, globular but not very firm. Large ciilciferous glands in xv, 
projecting back into xvi, kidnej’-shaped on the whole, and each 
divided into an anterior and poste^rior lobe. Intestine begins in 
xvii or xviii. Last heart in xii or xiii. Testes and funnels free 
in X and xi. ISeminal vesicles in ix and xii, slightly lobulated. 
Prostates relatively large, bulging apart the septa of their segments; 



Fig. 19S, •— Octocha:his ( Qctochataides) Fig. 199.— Octochcetus ( Octoch(Btoide8) 

Steph.; tip of penial prashadi Steph.; tip of copu- 

seta; X 175. latory seta ; X 376. 

glandular part loosely coiled, rather thick ; duct much thinner, 
shiny, bent or wavy. Ovisacs may be pi’esent in xiv. Sperma¬ 
thecal ampulla variable in shape; duct very stout, not sharply 
marked off; diverticulum of considerable size, with a thick stalk, 
may be slightly lobed, and may show a few small seminal chambers 
on microscopical examination (text-fig. 197). Penial setas (text- 
fig. 198) 1*5 mm. long, 40 /a thick; tip slightly hooked and rather 
hollowed on its concave side ; a large number of closely set rings 
of fine spines extend n(*arly half-way along the shaft. Copulatorv 
setae (text-fig. 199) 0*8 mm. long, 26thick; slightly bowed, tip 
pointed ; distal portion of shaft marked by a number of scar-like 
depressions, semicircular in shape. 
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JRemarlcs. Related to pdliensts, to which it is remarkably similar 
in many details ; the penial and copulatory setae are, however, very 
characteristic. 

JHstrihution. Kalyan, near Bombay ; Sakarwari, on the way to 
Mahableshwar. 


15. Octochaetus (Octochaetoides) snrensis MicJi. 

1910, Octoehcetus mre7m8f Michaelsen, A.hh. Ver. Hamburg, xix,. 
p. 88, pi. tigs. 22-24. 

1916. Octoc/icetus surensi (mispr.), Stephenson, Rec. Ind. Mus. 
xii, p. 388, pi. xxxiii, fig. 31, 

Length 75 inm.; diameter 2-2*5 mm. Segments 113. Colour 
grey, with dark brown tinge anteriorly and dorsally. Prostomium 
epilobous tongue cut oft near the front. Seta? fairly large, 
rather widely paired, especially the lateral; in middle of body 
aa : ah: ho ; 7 : 3 :8 :4, and anteriorly = 6: 3: 6:4; about 

^ of circumference. Dorsal pores from 13/14 (or 12/13?). 
Clitelliim xiii-xvii (= 6), ring-shaped, setse visible. Male held of 
a square shape with rounded corners, surrounded by a fairly 
broad but not sharply defined wall, and extending from the setal 
zone ot xvii to 20/21. Prostatic pores just internal to 6; seminal 
grooves almost straight. Female pores paired. Spermathecal 
pores inconspicuous, on viii and ix, in the setal zone just internal 
to 6. Copulatory cushions two pairs, ill defined, on the hinder 
parts of viii and ix, bet-w’^een a and c, curving round the sperma- 
tbecal pores on their outer sides. 

Septa 7/8-12/13 slightly thickened. Gizzard very large, in 
front of 7/8, Calciferous glands in xv, surrounding oesophagus, 
irregularly constricted. Typhlosole double in its anterior part. 
Testes and funnels in x and xi, apparently enclosed in testis sacs. 
Seminal vesicles large, in ix and xii. Prostates with long, fairly 
thick, irregularly coiled glandular part; duct thin, in a double 
loop. Strong rnuscnlar bands passing outwards from midventral 
portion of segments xvii and xix. Spermathecal ampulla ovoid or 
thickly sausage-shaped ; duct half as thick and as long as ampulla 
or shorter ; diverticulum sessile on duct above its middle, irregular 
in shape, about as long and thick as duct is thick. Penial setso 
1*75 mm. long, 24 /x thick, almost straight, but slightly curved at 
both ends; tip smooth, simply pointed; for a short distance 
proximal to the tip the shaft bears a number of triangular teeth, 
fairly large and fairly closely applied to the shaft. Copulatory 
setee 1*4 mm. long and 35 thick, slightly bowed ; tip claw-like 
and smooth ; proximal to tip a large number of closely set trans¬ 
verse rows of hair-like projections, a series of these on each side of 
the seta, the rows closely placed one above the other ; the concave 
border of the seta apparently deeply grooved, the groove and the 
opposite border of the seta free from spines. 
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iiemarlcs. The above description is taken entirely from that of 
Michaelsen, My own specimens, from Barkul, differed in . a 
number of points, and since they form possibly a separate variety 
the characters in which they differ are given below, instead of 
confusing the above description with particulars which may 
possibly not belong there. 

Length 90 mm.; diameter 3*5 mm. Colour dark purplish 
brown middorsally, fading off laterally, so that the sides as well as 
the ventral surface are unpigmented ; clitellum brown ; anteriorly 
the pigmentation extends onto the lateral surfaces. Segments 171; 
vii-x more or less distinctly triannular, xi and xii 4-annular 
dorsally, Prostomium epilobous sides of tongue parallel,, 
tongue not cut off behind. Dorsal pores from 12/13. Setal 
intervals in middle of body a6 = 2^a=rather more than 



Fig. 200. -Octoclwttis {Ootochetoides) sttrensis. Mich.; spermatheca 
. of specimen from Barkul. 


behind clitellum ss: Clitellum xiil-^xvil above. 

(= 4||), but only extends to .^xvi below ( = 31). Male field covera 
xvi-xx; prostatic pores united across the middle line by broad 
grooves. No papillae in spermatheca! region, but the ventral 
Burtace of viii and ix is thickened and glandular. 

Testes not seen in xi; the funnels of xi smaller than those of x. 
Te^stis sacs constituted by a delicate membrane which covers in 
the whole contents of the segments, dorsal vessel and alimentary 
canal included. The longitudinal groove in the copulatory setae- 
was not seen; and the transverse rows of hair-like spines appeared 
to be in four longitudinal series instead of two. The diverticulum 
of the spermathecse was cauliflower-like and shortly stalked (text- 
fig. 200). 

According to these specimens there would seem to be a com¬ 
mencing proandry (disappearance of posterior testes and funnels).. 

In ihy paper the ratios of the setal distances are wrongly 
worked out from my original notes. 

Distribution, Sdr Lake, and Barkul on'the Sur Lake, in Orissa. 
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16. Octochaettis (Octochsetoides) thnrstoni 3/tc7i. 

1907. Octoc/uetus thurstoniy MichaeLseii, Mt. Miis. Hamburg, xxiv, 
|). 173, text-fig. 17. 

1909. OctochfBtuB thurstonij Micliaelsen, Mem. Ind. Miis. i, p. 215, 

p]. xiv, tig. 36, text-fig. 23. 

1910. Octochatiis ihurstoni^ Micbaelseu, Abli. Ver. Hamburg, xix, 

p. 94. 

L6ngtli 130-160 mra.; maximum diameter 5^-6 mm. Segments 
198-204. Colour greyish. Prosfomium tanylobous (?), small. 
Dorsal pores distinct only from 18/19. Setae moderately large, 
not very closely paired ventrally, laterally almost separated; 
^('/a=ca. |5c, a5=ca. |5c;, aa==ea. ; c/c7=:ca. of circumference. 
Clitellum complete ventrallv, but nob so swollen there ; xiii-xvii 
(= 5). Male area a little depressed, with a cushion-like elevation 
between the seminal grooves. Prostatic pores between a and 5; 
seminal grooves almost straight. Spermathecal pores on viii and 
ix, immediately in front of the setal zone, between a and h, 
Copulatory organs as two to four transverse cushions across the 
niidventral line, on xxiv and preceding segments, extending 
laterally to h or not quite so far. 



big. 201 .--—Octochcstus {^Octochc^toides) thurstoni Mich.; speruiatheca 
nuwle transpaveiit by acetic acid ; X 12. 

8eptiim 5/6 fairly strong, 6/7 and 7/8 (? and 8/9) missing, 
thence to 12/13 all very strong. Gizzard large, behind 5/6. 
Oalciferous glands one pair, large, tightly rolled into a spiral, 
meeting each other dorsally, furrowed and incised, opening into 
^sopliagus in xv (?), but taking up more than one segment. 
Typhlosole a double ridge. Funnels large, apparently free. 
Seinintd vesicles in xi and xii, each composed of a few separated 
sacs. Prostates very long and much coiled; duct relatively short, 
muscular, describing a broad loop. Spennathecal ampulla s^pindle- 
shaped; duct short; diverticulum irregularly and thickly pear- 
shaped, narrowed at lbs attachment but without distinct stalk, 
almost as thick as ampulla, containing a large number of small 
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seiuinal cbaiDbors, which project slightly on tho surface, giviug a. 
ruammillatedappearance(text-(ig. 201). JN"o penial vsetse discovered 
strong transverse muscular bands in relation with eetal part of 
male apparatus. 

Dktribution. Madras. 


3. Genus RAMIELLA. Steph, 

1914, OctochiBtm (part.), Stephenson, Rec. lud. Mus. x, p. 347. 

1920. Ootochcetm Steplienson, Mem. lud. Mus. vii, pp. 230,. 

239. 

1921. llamiella, Stephenson, P. Z. S. 1921, p. 109. 

1921. Jict^nalldf Michaelsen, Mt. Mus. Plarnburg, xxxviii, p.'37, 

Setal arrangement himbricirie. All septa present (after their 
coiumericement). One cesophageal gizzard in one simple segment. 
Ao calciferous glands. Jllxcretory system purely micronephridial, 
tf»e inicronephridia relatively large and few in number, from seven 
to one pair per segment only. Sexual apparatus purely acantho- 
driline, 

Jbistribution^ Coorg; Mahableshwar in the W. Gliats; S. Raj- 
putana ; Saharanpur, Not known outside India. ’ 

The genus was instituted by me in 1921 in order to receive 
three species till then assigned to 0ctocJicip,tiis. In the same year' 
Michaelsen added another species, writing the generic name 
Jtiamella, 1 had formed the word from tlie. Indian proper name 
Ram, as Michaelsen himself formed the generic name Eiseniella 
from the proper name Eisen; it would uppenv unnecessary to 
change the original spelling. 

The distinguishing features are the absence of calciferous 
glands, and the fewness and large size of the rnicronephridia ; to 
these may be added the fact that all the septa are present after 
their first beginning. "While the absence of calciferous glands, 
and the presence of all the septa, are doubtless primitive characters,, 
the small number of rnicronephridia may be secondary ; in 
It, hishamhari and heterochoeta the number is reduced to one on 
each side in each segment. 

The genus is to be derived from a form similar to Howascolex-^ 
perhaps from a point on the phyletic tree rather anterior to the 
e.volntiori of Howascolex, The breaking-iip of the nephridial 
system in Howascokx took place, perhaps, by the separating-olf as 
it were of a number of rnicronephridia, leaving still a recognizable 
ineganephridiuni on each side of each segment; in Eamiella the 
breaking-up appears to have been complete, resulting in a number 
of inicronephridia only. 

The ^^distribution chart (Chart IV) shows the four species 
occupying stations on a slightly curved line which extends from 
north to south through the western part of the country. 
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Ke\j to the species of the gams Eamiella. 

1. A single nephridiuin on each side in each segment. 2. 
MoJre than one micronephridiura on each side of 


each segment .... • • S. 

2. Penial setee with expanded end j distal portion 

(except tip) with teeth ... E. heterochcBta. 

Penial setee with bluntly pointed tip; no teeth. . 11, bishamhan, 

3. PeniahsetfB with rings of small teeth.. R, pachpaharerisis. 

Penial setae smooth .• • • • 


1. Ramiella bishambari {Steph.), 

1914, Octocluetm bishambari, Stephenson, Rec. Ind. Mas. x, 
p. 347. 

1921, Ramiella bishambari^ Stephenson, P. Z. S. 1921, p. 109. 

Length 35 mm’.; diameter 1 mm. Segments 85. Thin narrow 
worms, of indefinite grey colour. Prostomium epilobous 
Setal intervals behind clitellura = Clitellurn 

xiv-xvi (=s 3) ; body narrower here. Frostatic pores apparently 
in the site of selto a of xvit and xix ; seminal grooves longitudinal 
in direction; setae h apparently absent on xvii and xix, penial 

setae in site of a. ., ,, ,. , i 

JSTo septa wanting; 7/8-9/11 considerably thickened, 6// 
moderately, 5/6 and 10/11 slightly. Gizzard in vi, small and 
elongated. (-Esophagus segmentally dilated behind vii, the 
epithelium folded, but no caiciferous glands. One nephridium 
on each side in each segment, not connected with the septa. 
Testes and funnels free in x and xi. Seminal vesicles three pairs, 
iu x, xi, and xii, meeting or almost meeting dorsally above the 
alimentary canal. Prostatic ducts bent into a gentle S'shaped 
eurve. Spermathecm in segments viii and ix, opening in 7/8 and 
8/9 ; ampulla ovoid, duct longer than ampulla, bent, and stoutish ; 
diverticulum of some size, approximately spherical, given off from 
base of ampulla. Penial setae at prostatic pores in bundles of two 
or more; each curved to nearly a quarter of a circle; extremely 
simple, tip bluntly pointed ; length 0*4 rnm., thickness 10/x. 

Bemarhs, The nephridia are of large size, but they are not 
attached to the septa, and therefore do not correspond to the 
meganephridia of more primitive forms ; if they did, the species 
would belong to the Acanthodrilinae (genus Acanthodrilus), The 
organs must be secondarily enlarged niicronephriciia, other 
microiiephridia in the segment having disappeared. This lends 
some weight to the supposition that the larger nephridia some¬ 
times met with in other genera (e. g,, Megascolex) are secondarily 
enlarged microiiephridia, and not a remnant of a former> mega- 
nephric condition. 

Distribution, Saharanpur, U.P. 
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Raniiella heterochaeta Mwh. 

1921. llamella lieterochcBta, Micliaelsen, Mt. Mus. Hamburg, 
xxxyiii, p. 51, text-figs. 2 c, 5. 

Length ca. 80 mm.; diameter mrn. Segments ca. L60. 
’Colour an even light grey, unpiginented. Prostomiuin prolobous 
to slightly proepilobous; a longitudinal middorsal furrow divides 
segment i. Dorsal pores not plainly recognizable. Setm paired, 
the ventral fairly closely, the dorsal widely; in the middle of the 
body aa : ah : ho : ccl \ : \ \ 2: 0 ; towards lander end dd is 

less, may be equal to or even less than cd, and then aaiabihc: 
*cd : dd-=z ,): 8 :9 :4-5 :5-4; dorsal setao enlarged in liinder part of 
body. Olitellum saddle-shaped, |xiii-xvi (=3j|). Prostatic 
pores two pairs, on xy ii and xix, on fairly large papilla), in line 
with setae h ; the papilla) of the ?'tune side connected by a w’all, 
along which rims the almost straight seminal groove. Male pores 
not visible (except in sections), on xviii, in the grooves. Female 
pores in front of and internal to setas a of xiv, in a transversely 
oval whitish field. Spermathecal pores not usually apparent, two 
pairs, in 7/8 and 8/9, rather below the line c. A pair of large 
transversely oval eye-like papillae in 11/12 outside the line h. 
Septum 6/7 very slightly, the subsequent ones as far as 11/12 
more strongly thickened, S/9, 9/10, and 10/11 most so, but still onlv 
moderately. C’izzard in v. Typhlosole present. Last heart in 
xii. Nephridia one pair per segment, unconnected with septum, 
and apparently without funnel (= a large micronephridium). 
Testes and funnels free, in x and xi. Seminal vesicles in 
ix and xii, lobed. Prostates confined to xvii and xix, with 
irregularly twisted glandular portion, and short thin duct. 
Spermafchecsc in viii and ix, ampulla elongated, sac-like, broader at 
the base; duct cylindrical, half as long and a quarter as thick 
as the ampulla, sharply set ofi:; diverticulum single, small, 
pear-shaped, scarcely longer than duet, which it enters at ental 
end of latter. Penial setae thin, 0*6 mm. long, 10/x thick 
proximally, 5 ^ thick distally, bowed ; tip expanded in a plane at 
right angles to that of curvature of seta, forming a triangle with 
base terminal and slightly excavated, and angles roundeil; distal 
portion of seta with the exception of flattened tip presents a 
number ot small triangular teech. Copulatory setce in sperma¬ 
thecal region perhaps present. 

liemarl's. The species is distinguished from the others of the 
genus by the form of the penial setas and of the spermathecal 
diverticulum, and probably by the enlargement of the dorsal seta) 
-of the hind part of the body. It agrees with 11, hishamhari in 
having only one pair of large micronephridia per segment. 

Di^trihution, Somavarpatna, Coorg. 
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3. Eamiella pachpaharensis (Steph.). 

1920. Octochatus pachpaliarensis, Stephenson, Mem. lud. Mus. vii, 

1921. J^timklU^pachpaharensiis, Stephen.son, P. Z. S. 1921, p. 109. 

Length 28 mm.; diameter 1 mm. Segments 95. Unpigmented. 
Prostomium broad, slightly epilobous, tongue not cut ofi behind. 
Dorsal pores from 7/8. Setal relations in general 
= |crf; M slightly less than half circumference. Llitelluin siii 
gxvii (=4§); saddle-shaped except on xiii, or xm and xiv, 
where it is complete. Pro.static pores between a and h ; seminal 
grooves straight, longitudinally between the pores. Female pores 
apparently paired, on the anterior part ot xiv.. Spermathecal 

pores in 7/8 and 8/9 (?). , . i . w/a ci/m 

Septum 6/6 somewhat thickened, 6/7 considerably, 7/8-J/lO 
much thickened, 10/11-13/14 somewhat so. Gizziird in vi, barrel- 
shaped, of fair size, but soft and so in some degree vestigial. 



Fig. ^20%--Iiamullapachpa1iarensis (Stepli.).; 

sperroatheca; div,, diTerticukim (?). 


Fig. 203 .—Bamiellapachpaharensh 
(Steph.); tip o.f penial seta ; 
X ca. 300. 


Intestine begins in xiv. Last heart in xii. Micronephridia as 
nattened‘coils; behind genital region three on each side per 
segment, in front oven fewer, perhaps only one on each side 
in some segments? Testes and funnels free in x and xi. 
Seminal vesicles as rounded masses which may meet dorsally, in 
xii only. Prostates of fair length, extending beyond their own 
segments, bent several times ; duct much thinner, almost straight, 
shining. Ovisacs present in xiv. Spermathecal ampulla very 
irregular and deeply lohed ; duct as long as ampulla, narrow, firm, 
shinino-; diverticulum apparently as a saccule attached to ental 
end of duct, much rese^pblmg one of the lobes of the ampulla 
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(text-fig. 202). Penial set»i (text-fig. 203) bent into|- of a circle ; 
lengfh across the bend 0*7 nnn., thickness at middle l2ju, at 
proximal end 20/u; shaft tapers gently, distal end slightly 
recurved, tip somewhat wavy, point fairly sharp; ornamentation 
a number of irregular rings of small teeth. 

Distrihiition, Pachpabar, 40 ni. 8. of Kotah, Eajputana. 

4. Ramiella pallida {Steph,), 

1920. Octoclimtm palliduSf Stephenson, Mem. Ind. Mus. vii, p. 236, 

pi. xi, figs. 41, 42. 

1921, Ramiella imllida^ Stephenson, P. Z. S. 1921, p. 109. 

Length 40-44 mm.; diameter 2*5 mm. Segments 166; vi-ix 
indistinctly triannulate. Unpigmented. Prostomium prolobous 
or slightly epilobous. Dorsal pores from 10/11. In front of 
spermathecm = = ; behind genital segments ah 

at middle of body a5=-|aa=nearly |ic==|cc?; 



Fig. 205 .—Ramiella pallida (Steph.); 
tip of penial seta; X 600. 

dcZ=half of circumference or rather less at middle of body, but 
only I at hinder end. Olitellum saddle-shaped, xiii-xvii (= 6). 
Male field a thickening on ventral surface of xvii-xix, which may 
extend onto xvi and xx, and which laterally reaches beyond the 
line of 6, or in some cases to c. Prostatic pores in 5; seminal 
grooves just outside this line, straight for the most part, curving 
inwards at their extremities. Pemale pores paired, on minute 
papillsB a little internal to and in front of the site of seise a, 
Spermathecal pores at site of seta3 a on viii and ix. 

8eptum 4/5 thin, 5/6 and 6/7 very slightly strengthened, 
7/8-11/12 all somewhat thickened, 12/13 very slightly so. 
Grizzarci barrel-shaped, in vi; cesophagiis strengthened in v also 
by shilling longitudinal muscular strands. Intestine begins in 
xvi. Last heart in xii. Micronephridia in postclitellar segments 
of moderately large size, about seven oti*each side in a transverse 

2j) 
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row, increasing in size from the ventralmost to the fifth, the two 
most dorsal smaller again ; this difference in size disappears 
towards the hinder end; in xi and xii masses of nephridial 
tubules aggregated to form compact oval bodies, a pair in each 
segment. Testes and funnels free in x and xi. JSeminal vesicles 
in ix and xii, those in ix wdth almost smooth borders, those in xii 
racemose. Prostates with glandular part as a series of apposed 
loops; duct very narrow at its beginning, then wider, of some 
length, first forming a bejid, then straight, stout and shining. 
Ovisacs in xiv. Spermathecal ampulla elongated, narrower 
towards its blind end and swollen near its base ; duct sliort, 
dilated; diverticulum single, stalked, rounded, attached to side 
of duct, not chambered (text-fig. 204). Penial setae (text-fig. 
206) 0*79 mm. long, 7-8 yu, thick ; shaft slightly bowed, tapering 
gradually ; point fairly sharp, distal end of seta has a wavy 
outline; no ornamentation. 

. Remarks. There appears to be the beginning of a double 
gizzard, such as is found in the germs ExidichogasUr, 

Distrihution. Panchgani and Mahableshwar, in the W. Ohats. 


4. Genus EUDICHOGASTER Mich, 

1896. Benhamia (part.), Beddard, P. Z. S. 1896, p. 209. 

1898. Dichogader (part.), Fedarb, P. Z. S. 1898, p. 449. 

1900. Trigaster (part.), Michaelsen, Tier, x, p. 830. 

1902. Eiidichogastery Michaelsen, Mt. Mus. Hamburg, xix, p. 13. 

1910. Endichogastiii^ Michaelsen, Abh. Ver. Hamburg, xix, p. 92. 

1021 Eudichogaster, Stephenson, P. Z. S. 1921, p, 103. 

1921. ExidichogasUr j Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 87. 

Setal arrangement loinbricine. Two cesophageal gizzards in 
two simple segments. Calciferous glands in the region of 
segments x-xiii, occupying 4, 3, or 2 segments, either as siinple 
dilatations of the cespphagus or as paired sacs. Excretory system 
purely micronephridial, Sexual apparatus from purely acantho- 
driline to incompletely microscolecine (prostatic pores two pairs 
on xvii and xix, or one pair on xvii or xviii; spermathecal pores 
two pairs on viii and ix, or one pair on viii or in 7/8). 

Distrihutioxi, The genus is confined to India. It is one of the 
dominant genera in West and Central India; its range is from 
a section of the West coast (from Bombay-to Baroda) and the 
Western Ghats in this neighbourhood, across Central India to the 
region of the Ganges delta in Bengal; one species comes from 
Dehra Dim, but this is an isolated station. The West and Central 
regions are the areas where the genus occurs thickly. 

The worms which come under the above description were 
separated as a distinct genus by Michaelsen in 1902; the 
previously known species had been originally described as 
Dichogaster (or the synonym Bexihamia),, and had been included 
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by him under Truster in the Tierreich volume. Tl.e separation 
I these genera was now made on the basis of the calciferous 

xiTnd”°r’ has them in segments 

XI and XU with. It may be, x and xiii in addition), and Zlfolio- 
ijusterhns tliem in xiv, xv, and xvi, or xi’, xvi, and xvii. 

be looked on as descended from Ramiella 
IL fi 'i'- of the small difference between them) • 

2reet"n9-^rrV%TP*^®T"’ Michaelsen 

tinn f ^'1 ’ ^he evolution has consisted in the duplica¬ 

tion of the gir-zard, and the development of calciferous glands in 
r. more anterior situation than that in which they are found 
in the genus Octocliatm. ^ 


to iJio 8j)€cics of iht gonus Eudichogaster. 

1. ()ne pair of prostates and sperniathec8e». 2. 

^ ^'''•^0 pairs ot prostates and spermathecie. 5. 

2, Spermatbecal diverticulum cauliilower-like, 

consisting of a group, or two groups, of 

seminal chambers..... barodensia 

Spermathecal diverticulum single and simple .. E. barkudemis. 

spermathecal diverticulum . 3 

•3. Penial setfe absent; calciferous glands in xi, xii 

Penial seise present; calciferous glands in x, xi. ^ 

and xii . ^ 

4. Conjoined testis sac and seminal vesicle in’x- 

penial set® wavy, pointed, no ornamentation ’ E. chUtagongensis 
Weminal vesicles in ix ; penial setoe straight, tip ‘ *' 

flattened.... vusUlu 

•5. Seminal vesicles in ix and xii (or ix, x, and xii) 6 ^ 

Seminal vesicles in xi aud xii. e bengaletiiu. 

oomiiial vesicles m xii only . 9. 

6. Penial setae, at prostatic poVes . JS*. fahifer, 

No penial seta) at prostatic pores; copulatory ' 

seta) in spermathecal region . 7, 

7. Copulatory setm without ornamentation, simple. B. midlani 

Copulatory seta) with large scar-like depressions. 8 

8. Genital papilhe on xvi and xx .. B. ashworthl 

No genital papilla) on xvi and ; ill-marked 

crescentic swellings, paired, concave medial- 

wards, on xvii-^xix . b pra^hadi 

9. Penial setae present, capillary in form. B. trichochcetus 

No })enial seta). 20 

10. Median papillte on 9/10 and 10/11 ; lateral setffi 

not paired ; aA less than half cd . B. indiciis 

No median papillae on 9/10 and 10/11; lateral 
setae paired ; ah greater than half cd . n, 

11. Small paired pnpilhe in line with prostatic 

pores, posteriorly on xvii and anteriorly on 

-i.'... poonemis. 

ISO papillse aa for poo?iensia. g. 

The five species harodensis, chittagonc/enns^ pm^vus^ harkuden^is 
and pnsillus show the microscolecine reduction of the posterior 

2d2 
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male organs, and an accompanying reduction oi the spermatliec® 
to one pair. In harodensis there is apparently no sign of a 
reduction in the anterior male organs; in cMttagongensis tliese 
too have been reduced, and the species is proandric; m ywreits 
nothing is said as to the testes and funnels, but the seminal 
vesicles, and therefore quite probably t!ie testes and funnels also, 
are reduced to one pair; in there are two pairs of testes 

and funnels, but the seminal vesicles appear to hiive undergone 
reduction (onlv a single one, in ix, was found in the unique 
specimen); \i\ 'harkudensis no seminal vesicles were found, and a 
proandric reduction may be taking place. Though according to 
their structure these five species would seem to be closely related, 
this is not necessarily so. I he microscoleciiie reduction is a 
change which has taken place frequently and independently—it 
occurs in nearly all the subfamilies of Megascolecidse, and the 
species of the present genus which show it are widely distributed ; 
indeed, three of them represent the extreme limits of the genus oil 
the West, East, and North respectively (Baroda, Chittagong, 
Debra Dun), it is not unlikely, therefore, that tliese species have 
originated independently in various parts of the area covered by 

the genus. ^ 

E. aslivKyrihi and prtisJiadi are closely related, and with these 
are perhaps to be associated indicvs and poonensis. 

K harodensis would appear to be distinctly anomalous m having 
the conioiiied pores of the male deferent duets and prostates on 
xviii instead of on xvii; the prostalic pores have been attracted 
backwards instead of, as usual, the pores of the male ducts 

forwards. „ . 

The nephridia show a number of interesting conditions in the 
species in which they have been carefully examined. Towards 
the hinder end of the body in E. ashwoHhi the innermost of the 
transverse series of microriephridia enlarges so as to resemble a 
ineganephridium ; the number of micronephriclia in each segment 
seems to be small—in var. kinneari it is about six on each side. 
Ill prashadi much the same occurs ; there are about five organs on 
each side, regularly arranged in longitudinal lines, till towards the 
hinder end, where the innermost enlarges and the others become 
smaller, less regular, and more numerous. In harodensis the 
three dorsally situated on each side are larger than the rest, while 
at the hinder end the innermost (most ventral) also enlarges. In 
hengalmsis there are two pairs of large nephridia per segment, in 
addition to a number of small inicronephridia ; towards the binder 
end the inner of the two larger nephridia becomes more conspicuous 
than the other. In chittagongensis there ai'e three or four 
nephridia per segment on each side, arranged in longitudinal rows, 
the outer the longest; near the hinder end the veii|ralmost 
increases in size and becomes more conspicuous. Much the same 
is the case in barlcadensis. In tricliOpJi(etus there are four longi¬ 
tudinal rows on each side, but here the innermost series is the 
smallest. In parms, though the nephridia are “ diffuse," they are 
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of considerable size. In mullani there are 7-9 on each side of a 
segment, with no very great diiferences in size. 

Thus the number of micronephridia per segment is often small, 
as in Mamiella. 


1. Eudicliogaster ashworthi Mich, 

1902. EudxcJiogaster ashworthi, Michaelsen, Mt. Mus. Hamburg, 
xix, p. 14. 

1910. l^udichogaster ashworthi, Michaelsen, Abb. Ver. Hamburg, 
xix, p. 92. 

1910. Eudtchogaster ashworthi, Stephenson, Mem. Jnd. Mus. vii, 
p. 246, pi. xi, figs. 50,61. 

Length 45-190 mm.; maximum diameter 7 mm. Segments 
ca. 200. Unpigmentod, a dirty yelloN^ish grey. Prostomium 
prolobous. Anterior segments from iv or v divided, the anterior 
annulus, which bears the setae, being longer than the posterior; 



Fig. 206 .—Eudichogasfer ashworthi Mich.; tips of copulatory setie from 
neighbourhood of prostatic apertures; a, from Wahi; 6, from Poona; 
c, from Saiigor ; d, from Jubbulpore. 

from about vii onwards further secondary annulations also; in 
the middle and hinder parts of the body the segments more or 
less plainly triannulate. First dorsal pore in 11/12 or 12/18. 
Setae rather small, all ventral; «6=|rta=|6c=:ca. 4^‘cd', of 

circumference. Olitellum ring-shaped, but ventrally less developed 
than dorsally; |xiii-xvi (==3.|). The rectangular male field 
comprises xvii-xix, extends outwards beyond the line of 6, and 
is sorpewhat^raised. Prostatic pores on xvii and xix, on small 
pa^pillfe dn h ; the pores connected by E-shaped seminal grooves, 
with a double convexity outwards. Large roundish raised papillae 
on xvi and xx, outside 6, not absolutely constant; sometimes less 
obvious flatter papillae on xvii and xix immediately medial to 
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the porophores, or these may be single and median; on xiii-xvi« 
the ventral setae placed on narrow transverse setal papillae. Area 
of female pore or pores fairly large, median, transversely oval, 
situated anteriorly on xiv. Speriuathecal pores two pairs, on 
papillae in ah on the anterior annulus of viii and ix. Sometimes a 
pair of papillse outside h posteriorly on viii, and another pair 
similarly on ix; sometimes a inidventral papilla posteriorly on viii 
and a median papilla on x. 

Septa 5/6-7/8 very strong, 8/9-10/11 successively less strong. 
Two almost spherical gizzards in v and vi. Two pairs of retort- 
shaped calciferous glands, in xi and xii. Intestine begins in xiv. 
Last heart in xii. A pair of larger nephridia in addition to the 
inicronephridia, near the nerve cord in each segment of the hinder 
part. Two pairs of funnels, the anterior rather smaller, in x and xi. 
Tw^o pairs of seminal vesicles, in xi and xii, the anterior rather 
smaller; or three pairs, in ix, x and xii; or one pair, in xii.. 


i 

i' I - 

Pig. 207.— E'udichogaster ashworthi Mich.; tip of copulatory seta 
from spermatbecal region. 

Prostates with very long thin convoluted glandular portion; duct 
thinner, fairly short, bent. Spermatbecal ampulla long, sac-like,, 
flattened, irregularly ringed ; duct narrow and very short; diver¬ 
ticulum enters ental end of duct, and consists of a number of 
chambers, being almost grape-like, with a short duct; diverticulum 
bound down to ectal part of ampulla and to duct {cf, text-fig. 209). 
Some setje in neighbourhood of male field (but not at prostatic 
pores) may be slightly modified by fine sculpturings (text-fig. 206). 
Copulatorj? setaR (text-fig. 207) 0-4-0*5 mm, long, straight, some¬ 
what thinner distally, pointed, with large transverse sears which 
have a rather projecting proximal border. 

Distribution, Nagpur, Saugor, Bina, Teor near Jubbulpore, 
Central Provinces; Choral near Indore, Central India; Partabgarh, 
S. Eajputana. 
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a. var. kinneari (Steph.). 

1920. Eudichogmier hinmariy Stephenson, Mem. Ind. Mus. vii, 
p. 255, pi. xi, figs. 58, 59. 

Segments 120. Length 80 inm. Colour buff; no difference 
between dorsal and ventral surlaces. Lirst segment small, divided 


y^^%,^^^,'--EudichogaUer ashworthi Mich. var. kinneari) clitellum and malo 
genital region ; seminal grooves not aeon ; the grooves shown are 
irregular fissures in the floor of the H-shaped depression, 

by a median gi’oove on dorsal surface. The interval fl6=|cc?, 
Ciitelluni well marked, xiii-^xvi (=4): deficient ventrallv in a 


Fig:^^209 .—Kudichogaster ashworthi Mich. var. kinneari) spermatheca, 

V-shaped interval on xiii. Male field (text-fig. 208) rectangular, on 
xvii-xix; margins much thickened; from the anterior and pos¬ 
terior margins backward and forward projections respectively, so- 
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that there is a central H-shaped depression; door of depression 
deeply fissured. Prostatic pores in rhe four angles of the H, in h 
or ab ; seminal grooves as in type form. In addition to the paired 
papilla) on xvi and xx there may be median papillae in these 
segments. In the sperraathecal region the paired papillse on viii 
and ix (not those on which the spermathecal pores are situated) 
are Further forward, and touch the spermathecal papillae on the 
outer side of the latter, including the lateral setae. 

Septum 4/5 thin, 5/6-11/12 moderately strengthened. Micro- 
nephridia behind x arranged in transverse rows, about six on 
each side of each segment; towards the hinder end the innermost 
on each side becomes much thickened and more opai]ue, and hence 
much more conspicuous than the rest. Copulatory setae 0-73- 
0^87 mm. long,* 25 fj. thick; the scars apparently more semicircular 
and fewer than in the type form; the setas are exactly like those 
of E. ^rashadi. 

Distribution, Nasik (ca. 80 m. N.E. of Bombay). 


2. Eudichogaster barkudensis JSteph, 

1921. Eudichogaster barkudensis^ Stephenson, Bee. Ind. Mus. xxii, 
p. 765, pi. xxviii, figs. 12,13. 

Length 57 mm.; maximum diameter 1*75 mm. Segments 130. 
Unpigmented. Prostomium proepiJobous. Dorsal pores from 
11/12. Setae paired; in middle of body ab^\aa or nearly 



Fig. 210 .—Eudichogastcr barkudensis Steph.; spermatheca. 

so=|5c=|fd; further back he and cd may be almost equal; 
behind elitelluin a?>=sfaa=a:jj~^6c; dc^rrhalf of circumference (or 
^ in anterior part of body). Clitellum xiii-ixvii (= 4|). Pro- 
static pores one pair, on xvii, on round papillae between a and h ; 
the pores slit-like,oblique, diverging behind. Peniale pores minute, 
in a circular white patch anteriorly on xiv. Spermathecal aper¬ 
tures one pair, as very minute white points on viii, just m front 
of seta? a. 

Septum 4/5 thin, 5/6 extremely so, 6/7 and 7/8 also very thin, 
8/9 thin, 9/10 and 10/11 slightly strengthened , 11/12-13/14 thin 
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but slightly thicker than those ■which follcw. Q-izzarcls jn v and 
vi. Ctilciferous glands in x, xi, and xii, diminishing in size back¬ 
wards. Last heart in xii. Nephridia of moderate size, behind 
clitellar region forming a transverse row of four on each side, 
those towards the ventral end of the row smaller and closer 
together; towards the hinder end of the body the innermost ot 
each row enlarges, and there are here three on each side a long 
thin loop between d and the middorsal line, a smaller organ in c, 
and the largest and thickest extending from a outwards to between 
h and c. Testes and funnels free in x and xi (testes not actuaUy 
identified in x, but funnels in x larger than those m xi). JNQ 
seminal vesicles. Prostates one pair, in xvii, transversely disposed, 
duct thin, transverse, equal in length to the glandular portion. 
Spermathec® (text-fig. 210) one pair, each a nay-ow elonpted 
cylindrical tube, with small sac-like diverticulum towards ectai end. 
Penial set® (te.xt-fig. 211) 0-5.3 mm. long, very slender, bowed 



Fiff m.—Michoqa 3 tei-barkudensi!i^ie^\i.\ penial sete; a^enerat form, 

^ X 125; h, distal end more highly magnified, X oOU. 

towards distal end; shaft somewhat sinuous in outline in distal 
part; tip ends in a small flattened expansion ot rounded outline. 
No copulatory setae. 

l)istTihutiou. Barltuda Island, Chilka Lake, E. coast. 


§L 


3. Eudichogaster barodensis Steph. 

1914. Eudichogaster barodensis, Stephenson, Eeo. Ind. Mus. x, 
p. 368, pi. xxxvi, figs. 18,14. 

Lenc'th 74-100 mm.; diameter 3^-4 mm. Segments 163-167. 
Colouf pale yellowish brown, uniform all over, except elitol!urn 
which IS darker. Prostomium prolobous, segment i partly divided 
by a middorsal groove. Segment iv biannulate, v triannulate, 
vi-xi 4-annulate, xii triannulate with other secondary rings in 
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addition; behind clitellum triannulate. Dorsal pores from 12/13. 
Bet® clojJely paired; a6==^--|aa==|6c===cc^; of circumference. 

Clitellum xiii-^xviii (=o^), or slightly shorter at each end. 
Male genital field with four flat pads ; one ou IT/l-S, transversely 
elongated, from between a and b to the corresponding point on 
the other' side; another similarly placed on 18/19; the tw’o 
remaining form a ))air on xviii, small, including set® (ib and 
extending somewhat beyond them inwards and outwards ; thus 
the ventral part of xviii is enclosed by four cushions. Prostatic 
pores not visible externally ; from internal dissection duct ends 
on xviii, in ab, nearly in h ; set® of xvii and xix present; set® a 
of xviii absent. Pemaie pore midventral, indicated by a small 
whitish area in front of setal zone of xiv. An anterior genital 
area with a transversely elongated pad (often not well marked) in 
7/8 extending outwards beyond 6, including the hinder annulus 
of vii and the anterior one of viii; spermathecal pores probably 
represented by a pair of minute dots on the pad, in line with b 
small darkish spots in a transverse line on the middle part of the 
pads (as also on the anterior of the four pads in tliehnale area). 
Septa 6/6 (the first) to 10/11 moderately to considerably thick¬ 
ened. Gizzards in v and vi, large, subglobular. Caleiferous 
glands two pairs, in xi and xii, subglobular and set off from the 
gut. Intestine Logins in xv. Last hearts in xiii, Micronephridia. 
in regular transverse lines in all postclitellar segments, the three 
dorsal larger than the rest on each side; at hinder end the 
ventralmost has become much larger and is equal in size to any of 
the series. Testes and funnels free in x and xi. Seminal vesicles 
large and lobed in ix and xii; sometimes rudimentary vesicles in 
X also. Prostates a single pair in xviii-xix, much coiled; duct 
gently looped once or" twice, ending in xviii; the two vasa 
deferentia of each side pierce the body-wall still ununited, close 
to and on the anterior side of the ending of the prostatic duct. 
Spennathec® one pair, the ampulla somewhat conical with the base 
towards the surface; duct narrow and shining, in a gentle 
S-sbaped curve, two-thirds as long as ampulla; diverticuluin 
cauliflower-like, bound down to duct and base of ampulla, or the 
seminal chambers may be in two groups instead of one. JSTo penial 
or copiilatory set®. 
jyistrih'ution, Baroda. 


4. Eudichogaster bengalensis Mich, 

1910. Hudichogaster bengalensis^ Michaelsen, Abh, Ver. Hamburg,, 
xix, p. 96, pi. tigs, 27, 28. 

1916. Ihidicliogaster bengalensis, Stephenson, Kec, Ind. Mus. xii,. 

p. 644. ' 

1920. Eudicliogaster bengalensis, Stephenson, Mem. Ind. 'M.us. vii,. 
p. 248. 

Length 40-54 mm,; diameter 2-2-^ mm. Segments 94-124. 
Colour light grey, uiipigmented. Prostomiuui tanylobous, borders 
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of tongue parallel; or proey)ilobous, with a pair of shallow grooves 
dorsally on i wl)ich do not reach 1/2. Pirst dorsal pore In 10/11 
or 11/12. SetsB^ fairly widely ])aired, especially the lateral;. 
aa : ab : ho : cd=zlo ; 0 : 12:8 ; ^ of circumference in middle 

and hinder parts of body, =1 of circumference in anterior part. 
Clitelliini ring-shaped, xiv-^xvii (== 3|); vent rally does not 
include any of xvii. Prostatic pores on xvii and xix, iminedlately 
internal to b ; seminal grooves straight, except that they are bent 
invyards at both ends. Spermathecal pores at the site of the 
(missing) setae a of viii and ix, surrounded by small somewhat 
darker areas. Occasionally three pairs of papillae, oval, in line 
with ah, on viii, ix, and x. 

Septum 6/6 thin, 6/7-11/12 strengthened, especially 7/8-10/11. 
Gizzards large, in v and vi. Calciferous glands in x—xiii, as 
bulgings of cesoph^us with low transverse lamellae on the ventral 
wall. Last heart in xii. Micronephridia more numerous tow:ards 
hinder end; in addition, two pairs of larger nephridia per segment 
fi'om genital region onwards; towards the hinder end the inner 
of the tvyo becomes more conspicuous. Tw^o pairs of testes and 
funnels, in x and xi. l\vo pairs of grape-like seminal vesicles 
in xi and xii. Prostates with thick and long glandular part 
pressed together and flattened ; duct thinner, shorter though 
still relatively Jong, with a few small undulations. Sperma- 
thecal ampulla almost spherical; duct as long as ampulla, 
scarcely half as thick at its ental end, thinner ectally; diver¬ 
ticulum at ental end of duct, knob-like, without stalk, enclosing a 
few irregidar seminal chambers ; or tliere may be two diverticula, 
each perhaps the equivalent of one of the seminal chambers. 
Penial aetgo 0*7-1 *3 mm. long, gently curved (more strongly at the 
distal 6nd); tip claw-sbaped or simple and blunt; proximal to tip 
shaft clothed with numerous fine spines which may or may not 
be longer nearer the tip. 

Eemarks, The specimens that 1 examined seem to differ from 
M.ichaelsen’s originals in' the spermathecfe arul penial seta?; 
possibly also in the nephridia, though Michaelsen^s specimens 
were badly preserved and hence the nephridial characters scarcely 
determinable. 

Eajmahal, and Tribeni near Calcutta, in Bengal; 
near Cuttack, in Orissa; Marble Rocks near Jubbulpore, in the 
Central Provinces. 

5. Endichogaster chittagongensis Stepli, 

1917. Eudichogaster chittagongensis, Stephenson, Rec. Ind. Mus. 
xiii, p. 411, pi. xviii, figs. 31-38. 

^ Leng^i 30 mm.; maximum diameter 2 inrn. Segments ca 121, 
Colour indefinite grey. Prostomium triangular, epilobous J. 
Dorsal pores from behind clitellum. Ah^^aa^lhc==lcd, d beiiig 
below the lateral line ; to^vards hinder end setoeless closely paired"] 
d being about the lateral line. Clitellum 
a|xiii-^xvii (=4); smooth, constricted. Posterior part of xvii, 
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belund clitellum, is depressed; prostatic pores on xvii as short 
oblique slits between a and 6. Female pores on xiv, just in front 
of setm a on each side. Spermathecal pores on viii at site of 
ventral setsD (?). 

Septa 4/5-7/8 thin, 8/9-12/13 slightly strengthened. Gizzards 
large, in v and vi. Calciferons glands form suiall white swellings 
in X, xi, and xii. Last heart in xii. Micronephridia as looped 
tubes, behind prostatic region in three or four longitudinal rows, 
the dorsal loop the most elongated ; behind middle of body three 
rows; near hinder end the ventralmost increases in size and 
becomes more conspicuous. A pair of conjoined testis sacs and 
seminal vesicles in x, large, opaque and white, attached to 10/11, 
meeting above alimentary canal. Prostates a single pair, very 


f f 

Fig. 212 .—Eudichogaster chittagqngensis 
Steph.; two spermatheccB; a, as 
seen in disseobion ; b, a second, 
seen by transparency under the 
low power. 

Fig. 213.— Eiidiohogaster chittagongensu 
Steph.; outline of penial seta. 

small, in xvii, placed transversely; duct thin, about as long as 
glandular portion. Relatively large ovisacs in xiv. Spermathecm 
(texfc-fig. 212) one pair, each a twisted tube without distinction of 
ampulla and duct. Penial setse (text-fig. 218) 0-58 mm. long, ca. 
3*5/A thick; rather whip-like, slender and rather wavy, without 
ornamentation. 

Distribution, Eangamati, Chittagong Hill Tracts, Bengal. 

6. Eudichogaster falcifer StepJi. 

1920. JEudic?ioga8tei' fakifer^ Stephenson, Mem. Ind. Mus. Vii, 
p. 252, pi. xi, fig. 55. 

Length 40 mm.; diameter 2 mm. Segments 128. fJolour a 
nondescript yellowish grey, no difference between the dorsal and 
ventral surfaces. Prostomiu?n proepilobous. Dorsal pores from 
12/13. In middle of body ah rather greater than i he, rather less 
than ^aa, and nearly equal to cd; behind genitiil region ah is 
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about equal to ^aa and |6c; in front of genital region ah = |aa 
sstbc^^cd ] f of circumference. Clitellum i/idistiu- 

guishable. A slight whitening and thickening of ventral surface 
of xvii-xix, better marked laterally where there are definite ridges; 
these turn in at their ends so as to enclose the centre of the area 
[US within brackets. Prostatie pores apparently in the position 
of setsD a of xvii and xix; seminal grooves crescentic, convex out¬ 
wards. Female pores ? Spermatliecal pores ? 

Septa 6/7 and 7/8 thin, 8/9-1.0/11 slightly thickened. Large 
gizzards in vi and vii. Calciferous glands three pairs, in x, xi,. 
and xii, roundly ovoid. Intestine begins in xv. Last heart in xii. 



i’ig. 214 . — EudicJiogasUr falcijer Stepb.; distal end of 
penial seta ; X ca. 700. 


Funnels free in x and xi. Seminal vesicles in ix and xii, some¬ 
what lobulated and rather granular-looking. Prostates ? Sperma- 
tliecte two pairs, the ampulla a small ovoid sac narrowing to become 
the duct, which is half as long and half as wide as the ampulla; 
diverticulum simple, finger-shaped, half as long as ampulla, arising 
from junction of ampulla and duct. Penial setae 0*3 mm. long, 
8-9 Jfhick ; distal portion gently curved in a sickle-shape, tip 
slightly .J^ent in the opposite direction and bluntly pointed ; towards 
the tip a number of indentations in the margin, which, however, do 
not form spines standing off from the shaft. 

Distribution. Jubbulpore and Saugor, Central Provinces. 


9 
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7. Eudichogaster indictis {Bedd.), 

1890. Benhamia indica, Beddard, P. Z. S. 1896, p. 209, text-^fig. 3. 

1900. 'Trujaster indica^ Michaelsen, Tier, x, p. 333. 

Length 75-100 mm.,* diameter ca. 4 mm. ProstomiuQi Jarge, 
110 dorsal ])rocess. Dorsal pores present. Setie ah closely paired ; 
c<:?=:2|a6, not paired; all setaj ventinil; setae shed in xvii, 'xviii, 
and xix at maturity, Clitellum xiii-xvi (=:4). Genital papillae 
present in spermatbecal region; a pair of large papillae on ix, 
\vhicli include the setae (apparently both dorsal and ventral 
bundles); a single median papilla on 9/iO, and another on 10/11; 
on each of these latter a row of pores “ which appear to correspond 
to glands like the capsulogeaoiis glands of PerichcetaJ^ 

First septum is 4/5; 5/6-7/8 moderately thickened, also 8/9- 
11/12 to some extent. Gizzards stout, in v and vi. Calciferous 
glands in xi and xii. Intestine begins in xvi. Last heart in xii. 
Nephridia of the diffuse type. Testes in xi (? immature).; funnels 
in X and xi, those in x smaller. kSeminal vesicles a single pair, 
in xii. Prostates very long and coiled. Spermathecee two pairs, 
in viii and ix; diverticulum near the external aperture, incon- 
-spicuous, apparently trifid or quadrihd. No penial setie. Copu- 
latory sette of ix on papillm, rather longer than the ordinary setae, 
less curved, distal extremity ornamented with elegantly disposed 
semicircular ridges. 

'Remarlcs* The details of the male held can only be gathered 
uncertainly from the iignre. There appears to be a rectangular 
male field, whitish, covering xvii-xix, with a transversely oval 
•depression across the middle, L «?., across segment xviii; the pro- 
static pores in a on xvii and xix, each pair connected across the 
middle line by a transverse groove. 

Distnhutio7i, Thaua, near Bombay. 

8. Eudichogaster mullani Ste;ph. 

1922. Endichotjaster 7nuUant, Stephenson, Bee. Ind. Mus. xxi, 
p. 438, text-fig. 4, 

Length 134 mm.; diameter 6 mm. Segments 2D0. Colour an 
•equable light grey. Anterior end rather bulbous; secondary 
annulation in anterior segments from iv to clitellum. Prostomium 
small, prolobous; a median dorsal groove divides segment i 
throughout its length. Dorsal pores from 12/13 (perhaps a small 
or rudimentary pore in 11/12). Setse not visible in ii-»iv, and 
only a few invalid vi; in middle of body n6 = |rta=|6c=|cc/, 
and f?o?=ca. circumference ; beldnd the genital region a5 = 

= and dd^'^ circumference; ratios in anterior seg¬ 

ments about the same as the last. Clitellum |xiii-^xviy(=: 4)? 
Segments xvii-xix depi'essed midveiitrally, with an irregular 
.raised rough patch in the middle of the depression. Prostatic 
pores apparently on four small papillsB at the angles of the 
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^depression, in line with 6, slightly in front of the setal zone of 
xvii and behind that of xix. Two unpaired midventral small 
papilla?, posteriorly on xvii and xix. Spennathecal pores in front 
•of the setal zones of viii and ix, between h and c but nearer to h. 
A transversely elongated roughened slig'htly elevated patch, 
including botli pairs of setae, but on the whole rather behind 
the middle of segment viii. 

Septa 5/6-10/11 moderately strong, 8/9 and 9/10 the thickest; 
11/12 also somewhat thickened. Gizzards in v and vi, the pos¬ 
terior of the two rather smaller. Calciferous glands in xi and xii, 
kidney-shaped, well set off, attached by one edge to the asophagus. 
Last heart in xii. Micronephridia behind genital region in a 
transverse row in each segment, about nine on each side, no 
marked difference in size, but the inner of the series rather 
smaller; towards hinder end about seven on each side, the inner- 
n\ 08 t a little larger tlian the rest. Testes and funnels free in x 
and xi. Seminal vesicles in ix, x, and xii, all small, those in 
X smallest of all, and may be wanting on one side. Prostates 
small, in xvii and xix, the glandular part in a few loose loops; 
duct thin, shining, of same diameter as glandular part. 8per- 
matheesB in viii and ix; ampulla small, ovoid; duct short, rela¬ 
tively wide; diverticulum small, wart-like, on side of duct. 
Copulatory setae in site of ventral bundles of viii, 0*7 mm. or 
more in length, 16/x thick in the middle; distal half curved 
through a quarter of a circle, or bent or twisted more irregularly ; 
tip ends in a blunt point; no ornamentation. ‘ ’ 

DistribxUion, Bombay. 


9. Eudichogaster parvus (Fedarh), 

1898. Dickoff aster pur ms, Fedarb, P. Z. S. 1898, p. 409. 

1900. Tripaster paroa, Michaelsen, Tier, x, p. SiU. 

Length 40 ram.; diameter 2 mm. Segments 132, Dorsal 
spores from 11/12. Ventral set© paired, lateral distant (as far 
apart as be); be=2ab=::cd, Clitellum xiii-xvii (=5), saddle- 
shaped on xvii only. Prostatic pores one pair, on xvii, on ill- 
defined wrinkled papill©, which approach each other anteriorly; 
pores also obliquely placed on the papill©. Female pores oriM 
iddney-shaped area. Spermathecal pores inconspicuous, on viii, 
just in front of and betweeu the lines of set© a aud b. 

Gizzards in v and vi, the anterior rather more globular. Calci- 
ferous glands small, in xi, xii, aud xiii, the anterior pair the largest. 
Nephridia diffuse, but of considerable size. SemiFial vesicles in 
xi, tongue-shaped. Prostates one pair, zigzag; duct about as 
thick a% glandular portion. Spermathec© one pair, in viii, tubular, 
slightly fculbous at the inner end; no diverticulum. JNTo penial 
set®. 

DistHbution, Dehra Dun, U.P. 
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10. Eudichogaster poonensis {Fedarh). 

1898. Benlimnia poonensis^ Fedarb, J. Bombay Soc. xi, p. 434, 
pi. i, fig. 10, pi. ii, tigs. 3, 4, 9, 

1900. Micbaelseii, Tier. x,p. 333. 

Length 134 mm.; diameter 3 mm. Segments 157. Seta:^ closely 
paired ; he rather less than aa, rc/= 1 ^ah ; dd greater than the half 
circumference. Clitellum not well marked, appears to end at xvi 
dorsally, but continued to xx ventrally (?). Prostatic pores on 
xvii and xix, in ah. Small papillae, in line with the male pores, 
at the posterior edge of xvii and anterior edge of xix ; ventral setse 
of XX on a papilla. Spermathecal pores two pairs, in 7/8 and 8/9. 

(lizzards in v and vi, siibglobular, the anterior larger. Calci- 
ferous glands globular, in xi and xii. Last hearts in xii. Intestine 
begins in xiv. Seminal vesicles in xii, bent and tongue-shaped. 
Prostates with very twisted glandular part, almost forming a knot, 
pigmented; duct long, straight, of same diameter as glandular 
part. Spermathecae two pairs, in viii and ix; ampulla oval, faintly 
annulated; duct of same length as ampulla, relatively very thin, 
sinuous near its ectal end; diverticuium from junction of ampulla 
and duct, with numerous projecting seminal chambers. JSTo penial 
setm. Copulatory setae 3-4 times as long as ordinary setae, shaft 
almost straight, the end notched, and with a srnall number of 
relatively stout spines. 

Bemarhs, Some details in the above are not mentioned in tho- 
original text, and are taken from the figures. 

Distribution, Poona. 

11. Eudichogaster prashadi Stej^h, 

1920. Eudichognsfer prashadi^ Stephenson, Mem. Ind. Mus. vii,. 
p. 250‘, pi. xi, fig. o4. 

Length 35-67 mm.; diameter 3-4*5 mm. Segments 140-168. 
Colour*^ yellowish brown, with only a slight difference between 
dorsal and ventral surfaces. Prostomiuin prolobous. Dorsal 
pores from 11/12 or 12/13. In general a5=:4-^(ra=|5c=|(;d; 
in front of the mule apertures be becomes rather smaller and cd 
increases; cM=ca. f circumference. Clitellum absent (?). On 
xvii and xix a pair of ill-defined papillse or whitish thickenings of 
the body-wall, transverse in direction, with their centres near b ; 
on xviii a similar thickening which unites the outer ends of those 
on xvii and xix, thus making a crescentic swelling on each side 
with its concavity inwards (text-fig. 215). Prostatic pores in or 
just internal to theline'^; seminal grooves slightly bent inwards 
at the middle of their length. Female pore or pore^ perhaps 
■within a minute wliite spot anteriorly on xiv. Small transversely 
elongated white cushions on viii and ix, in the position of tlse ventral 
setal bundles; from internal dissection the spermathecal pores- 
appear to be between the sites of setse a and b on these segments. 
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Septum 4/5 thin, 5/6->9/j0 moderately strengthened, 10/11 
slightly so, 11/12 still less so. Gizzards in v and vi, large, 
roumled and firm. Calciferoiis glands shortly stalked, in xi and 
xii. Intestine begins in xv. Last heart in xii, Nephridia in 
five longitudinal rows on each side of the body; towards the 
hinder end the innermost on ea(?h side increases in size, while the 
others become smaller and more numerous, losing their regularity 
of arrangement. Testes and funnels free in x and xi. Seminal 
vesicles in ix and xii, or perhaps sometimes in xii only. Prostates 
two pairs of small thin convoluted tubes; ducts of the same dia¬ 
meter as the glandular portion, a little more shiny in appearance. 
Spermathecae two pairs, in viii and ix ; ampulla an elongated ovoid 
sac; duct as long as ampulla; diverticulum single, ovoid, ap¬ 
parently not chambered, attached by a short thick stalk to base of 
ampulla, bound down to duct and base of ampulla by connective 



Fig. 21fi .—EudicJiogcfnter prashadi 
Steph.; distal end of oopu- 
latory seta; X 500. 

tissue. No penial 8eta\ Copulatory setae (text-fig. 216) like 
those of E. ashworthi ; 047 mm. long, 16 /a thick, almost straight, 
slightly bowed towards distal end; tip pointed and rather claw¬ 
shaped; distal fifth of shaft marked by a number of large hollows 
scooped out of the shaft with sharply defined crescentic proximal 
border. 

Jiemarks, In this as well as in several other species the period 
of full sexual maturity must be limited to a relatively short period, 
if this iS to be measured by the presence of the clitellum. 

This species has much in common with E. indicus, 

Bistrihution, Poona and Surat in W. India; Paiia, Indore, and 
Mhow in Central India; Khandwa, Saiigor, and near Jubbulpore 
in the Central Provinces. 

2 B 
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12. Endichogaster pnsillns 

1920. Eudichoyaster pusillus, Stephenson, Mem. Ind. Mus, vii, 
p, 253, pi. xi, figs. 56, 67, 

Length 28 mm.; maximum diameter 11 mm. Segments ca. 110. 
Oolour greyish. Pfostomium proepilobons. Dorsal pores not 
visible in front of ditellum. In middle of body a5=|aa=|5<5 
= or nearly; the same immediately behind the clitellum ; in 
front of the clitellum he and cd are equal, ah=:^ccl, Clitellum 
swollen, well defined, including xiii-xvi ventrally, and xvii also 
laterally and dorsally (= 4 or 5). Prostatic pores a single pair 
on xvii, as transverse slits which take up the interval ah, Pemale 
pores probably in a whitish area, slightly hollowed, anteriorly on 
xiv. Spermathecal pores? 

Septa 7/8-13/14 slightly strengthened. Gizzards relatively 
very large, probably in v and vi (possibly in vi and vii). Calci- 
ferous glands three pairs, in x, xi, and xii, not sharply set off; 


A 



Fig. 217.— Eudichoynster pusillm 
Steph.; eperuiatheca. 


Fig. 218.— Eudichoyaster pmilltts 
Steph.; tip of penial aota. 


those in x the largest, those in xi the smallest. Intestine begins 
in XV. Last hearts in xii. Testes and funnels free (probably) in 
X and xi. Seminal vesicles in ix only. Prostates one pair, in 
xvii, short tubes bent once or twice; duct opaque white, not 
shining, almost as long as the gland, very fine, but widens gradually 
towards ectal end. Ovisacs present in xiv. Spermathec® (text- 
fig. 217) a single pair, in vii, appearing to open in or near 7/8; 
each is a long narrow twisted tube, somewhat wider at its ectal 
end, where a short muscular duct about one-third as widq as the 
ampulla leads to the exterior; no diverticulum ; the wbple organ 
looks at first sight remarkably like a nephridiiun. Penial set® 
(text-fig. 218) 0*56 mm, long, apd only thick; shaft almost 
straight, tapering very gently towards the tip, which is flattened 
and slightly expanded. 
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Bemarl's. The species was described from a single specimen. 
There was only a single seminal vesicle, on the riglifc side. 
Distribution. 8augor, C.P. 


13. Eudichogaster trichochastns 

1920. Budichoyaster trichockceius, Stephenson, Mem. Ind. Mus. vii, 
p. 249, pi. xi, figs. 52, 53. 

Length 32-45 mm.; diameter l*75--2’26 mm. Segments 103- 
128, Colour a yellowish grey, with no difference between dorsal 
iand ventral surfaces. Prostoraium epilobous f, pointed behind, 
the point continued back as a groove as far as the first furrow. 



Fig. 219.— Budichoga&ter trichocluetus Steph.; penial seta; a, entire setie ; 
h, the tip, more highly magnified ; X 550, 

Dorsal porfes 12/13 or 13/14. In general to 

s=:|cd; in front of clitellum ah is wider, =:ca. ; d[c^=nearly 

half of circumference. Clitellum absent. Male field a whitish 
rectangular thickening, including xvii-xix, extending laterally to 
between h and c. Prostatic pores small transverse slits corres¬ 
ponding in ])ositioii to ah, on xvii and xix ; seminal grooves 
longitudiinal between the outer ends of the slits, in line with b. 
Female pores as a pair of tiny white thickenings just in front of 
and internal to setae a on xiv. Some thickening ventrally on viii 
and ix; but spermathecal pores not seen externally (v. inf.). 

2e2 
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Septum 4/5 somewhat strengthened, 5/6-7/8 thin, 8/9 some¬ 
what strengthened, 9/10 slightly bo. Gizzards relatively large, in 
V and vi. Calciferous glands in x, xi, and xii, not set off. Intes¬ 
tine begins in xiv ? Last heart apparently in xii. Micronephridia 
in four longitudinal rows on each side, the innermost series the 
smallest; Testes and funnels free in x and xi. Seminal vesicles 
in xii only, with lobed margins. Prostates two pairs, twisted 
tubes. SpermathecgD two pairs, in viii and ix, ending on body- 
wail apparently between the site of setae a and h ; ampulla ovoid ; 
duct as long as ampulla, not constricted off, a little wider above ; 



^ ^ ' 


Fig. 220 ,—Eudichogaster tHchochaiiis Stepb,; tip of copulatory 
seta; x ca. 400. 

divej’ticnlum single, shortly finger-shaped, one-third as long as- 
ampulla, to the base of which it is attached. Penial setse (text- 
jSg. 219) up to 2 mm. long and only 5-6^ thick, capillary, undu¬ 
lating; no ornamentation; tip bifid wdth a web spanning the 
angle. Copulatory setae (text-fig. 220) 0*42 mm. long, 13 fx thick; 
shaft almost straight, witli a bend at the proximal end; tip 
slightly claw-shaped, bluntly pointed; ornamentation of short 
transverse ridges on the distal part of the shaft. 

Distribution, Bombay, and Palohar (N. of Bombay). 

5. Genus EUTYPHOEUS Mich, 

1883. TyphwtiH^ Beddai'd, Ann. Mag. N. H. (6) xii, p. 219. 

1888. TgpJueus, Beddard, Quart. J. Mio. Sci. xxix, pp. Ill, 117. 

1895. TgphccuSf Beddard, Monog. p. 472. 

1900. Dutyphoevs^ Michnelsen, Tier, x, p, 822. 

1901. TyphceiiSj Beddard, P. Z. S. 1901, i, p. 205. 

1909. Eutyphnous, Michaelseii, Mem. Ind. Mus. i, p. 216. 

1921. Eutyphoeu/i, Michaelsen, Mt. Mus. Hamburg, xxxviii, p, 37. 

Setal arrangement lumbricine. An enlarged cesopbageal gizzard 
in a space formed by the fusion of several segments. A'^'pair of 
calciferous glands imbedded in the oesophageal wall in xif.' Purely 
micronephridial. Sexual apparatus purely microscolecine (con¬ 
joined pores of prostates and male ducts on xvii ; spermathecal 
pores one pair, in 7/8); holandric or metandric. ’ 
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The genus \va$ instituted by Beddard in 1883 for E, orientalis ; 
E. gammiei was added, and a dednitioM of the genus was giveu, in 
1888; Bourne added E. masoni in 1889, and E-o$a E, foveatus 
in 1890, with E, levis, which however is insufficiently described. 
With the exception ol: the addition of E, inccynimoclus and mcholsoni 
by Beddard in 1901, nothing more was added to the genus till the 
publication of Michaelsen’s work (1907, 1909) on the Indian 
Oligochteta. Since then the genus lias grown rapidly. 

The species may be divided into two groups, those of each 
group having a very considerable resemblance to each other. The 
larger group especially has a particularly uniform facies, its species 
having the following characters (or most of them) in common :— 

Certain septa in the anterior part of the body are wanting; 
these are (perhaps always) 6/7 and 7/8, and the two septa which 
are present in front of the gap are 4/5 and 5/6. After the interval 
come three septa extremely close together, and all thickenedthese 
three are displaced backwards, the first of them very considerably. 
The next septum should be 11/12; but typically in this group of 
species it does not exist as a definite septum at all; there is, 
however, on the floor of the body-cavity in this region a quantity 
of matted connective tissue, which also surrounds the alimentary 
canal, and which envelops the heart of segment xi; the tissue 
binds down the heart to the gut. 

The numbering of the segments in the dissection is thus not 
without difficulty, since confusion necessarily arises from the ab¬ 
sence of some and the displacement of other septa ; but if the 
numbering is carefully worked out from the segmentally arranged 
vascular commissures the above arrangement will be found to 
hold. 

The dorsal vessel does not extend to the anterior end of the 
body, but comes to an end behind the gizzard by dividing into two^ 
branches, of which one goes to each side as the vascular commissure 
of segment vii; these ai'e situated immediately behind the gizzard 
and immediately in front of another pair of lateral commissures, 
those belonging to segment viii, which run on the anterior face 
of the septum behind the large gap. The position of the first pair 
of commissures in relation to the gizzard enables us to place this 
organ morphologically in segment vii, though septa are absent 
from this region. 

The seminal vesicles (morphologically to be accounted to 
segment xii) take origin from the matted connective tissue which 
represents septum 11/12; they are thus not seated on a septum 
in the normal way; undercover of this tissue they communicate 
with the testis sacs. The vesicles may project forwards so as to 
occupy segment xi, which they could not do if there were a septum 
betwee§. xi and xii; they have a flattened form and extend back¬ 
wards, embracing the sides of the alimentary canal, for the space 
of a few segments ; their margins are lobulated, and their surface 
often granular. 
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This group of species is nietandiic; the testis sacs lie on the- 
floor of segment xi, and often communicate with each other. 

The other section of the genus is holandric, having testes and: 
funnels in segments x and xi, arid seminal vesicles in ix and xii. 
Here too septa 6/7 and 7/8 are absent, but 11/12 is normal; the 
heart of vSegment xi is not bound down to the gut. The dorsaf 
vessel is corrtinued forwards over the gizzard as far as the 
pharynx, giving off lateral commissures in the usual way. 

Certain characters appear to be coninion to the whole genus— 
to both the nietandric and holandric species. 

The calciferous glands are a single pair, in segment xii, of a 
pecidiar type described by vStephenson and Prashad (91), They 
show externally only as a swelling of tlie gut, but project into 
and narrow the lumen of the canal. In some species of the 
genus a series of paired saccnli have been described on the 
intestine, in about five successive segments in tiie middle of 
the body; they may not improbably be a general character of the 
genus, though they have not as a* rule been noted by recent ob¬ 
servers, who have not usually opened the worms in this region. 

The spermathecse are alw'ays very shortly stalked, and the 
diverticula are usually in the form of small semiiial chambers, 
sessile on the duct singly or in groups. The penial setm, present 
in a considerable majority of the species, are often disappointingly 
difficult to describe, owing to their softened or deformed ends. 

The genus is to be derived from ExidicJiogaster. The micro- 
scolecine redaction is completed; i. e., the posterior pair of 
prostates disappears, and the openings of the vasa deferentia 
are shifted for\\ ards to join those of the anterior prostates on 
segment xvii; since only one pair of spermathecal pores can be 
apposed to the single pair of prostatic pores in copulation, the- 
posterior pair of spermatliecm also disappears. In the holandric 
species the process of reduction has stopped here. In the 
majority, however, the metandric condition has supervened— 
the anterior pair of testes and funnels have disappeared, along 
with their ducts and testis sacs. Even in some of the holandric 
species we see this change beginning, the anterior pair of testes, 
or funnels, or seminal vesicles, or all of these, being smaller than 
the posterior. 

The two gizzards of Eaclkhogaster have fused, after the dis¬ 
appearance of the intervening septum; and the calciferous 
glands are restricted to segment xii. 

Distribution (Chart Y). The genus is entirely confined to India. 
It inhabits the entire Gangetic plain, and the Himalayas to the 
north of this; its range is from the South Punjab (one or tw'O 
widely distidbuted species even in the North Punjab) to liangoon ; 
the widely wandering species E. waJtoni has spread into 'Central 
India and westward as far as Baroda. 

The species with the w^idest distribution are tvaltoni (Hoshiarpur 
to Calcutta, with the extension to the west just mentioned); 
ineommodns (Bavval Pindi in the extreme north to Calcutta); 
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masom (the whole of the Gangetic plain froin Dehra Dun 
downwards); nicholsoni (the w'^hole of the Gangetic plain); and 
mohammedi (Kawal Pindi and Allahabad). 


Chart Y# 



Key to tlie species of the genus Eutyphoeus. 

1. Two pairs testes; two pairs of seminal 

vesicles in ix and xii ... • • • 2. 

One pair tastes; one pair seminal vesicles, 

‘n xii (and following segments) only - t). 

2. No penial ... quadripaptUatus. 

Penial setse present. 

3. No genital markings. mohammedi. 

Genital markings present .. 4. 
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4. Spermathecal diverticula in a ring round base. 
Spermathecal diverticula two, stalked, op¬ 
posite .. 

Spermathecal diverticulum single, sessile , 

6. Genital markings absent . 

Genital markings present, unpaired .. 

Genital markings present, paired. 

6. Penial setsB ornamented with fine hairs .... 
Penial setae ornamented witli tine points .... 

7. Points on penial setae scattered; two simple 

spennathecal diverticula .. 

Points on penial setae very close set; two or 
three compound diverticula, or a fan¬ 
shaped aeries of seminal chambers . 

8. Penial setae absent. 

Penial setae present.. . . 

9. Genital marking as a large transverse papilla 

on 16/1(3, in fi'Ont of an hexagonal male 

area ....... 

Genital markings otherwise ...» .. 

10. Spermathecal diverticula two, relatively long, 

simple .../, 

Spermathecal diverticula two or three, short 
and compound, or a single series of seminal 
chambers, broad and fan-like. 

11. No penial setae; some of the spermathecal 

diverticula large, like separated lobes of 

the ampulla... 

Peuial setae present j spermathecal diver¬ 
ticula as small seminal chambers variously 
arranged . 

12. Genital markings constantly on 15/1(3 only, 

large and conspicuous.. 

Genital markingM not, or not only, on 15/16 . 

13. Spennathecal diverticula as a single but 

interrupted series in a circle round the 
duct; seminal vesicles extraordinarily 

long (to segm. xxxiii). 

Spermathecal diverticula as a small group 
of elongated seminal chambers, inde¬ 
pendent but close together. 

Spermathecal diverticula as two or three 
associated groups of seminal chambers.... 

14. Paired copulatory areas in front of clitellum 

only ; penial set«e without ornamentation . 
Paired copulatoi 7 area behind clitellum only; 
a special V-shaped depression on xvi; 
penial setue with transverse rows of fine 

dot-like sculpturings .. 

Paired copulatory areas constantly on cliteller 
segments, sometimes on others also ; 
penial setm ornamented. 

15. Copulatory areas confined to 16/16 and xvi 

(pits in 16/16, oval areas on hinder part 

of xvi) . 

Copulatory areas (at least when fuily deve¬ 
loped) not confined to fhe above situations 


m. incommodm. 

JE annandalei. 

JE, manipiirensk, 

8*. 

11 . 

JE. ihrakimi. 

7. 

jE. fovmtuB* 

Fj. gammiei (part.). 
F. iiainianu^. 

9. 

F, smtarius, 

10 . 

F. cornillahnus* 

F, gammiei (part.). 
F. nepalensis. 

12 . 

F. nichohmi, 

13. 

F. pharpingianm. 

F. paivat, 

14. 

F, aboriamts* 

F. bishamhan. 

15. 

F. gigas, 

16. 
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16, Markings of penial seta*, as a single series of 

clievrou-like ridges. !•]. onentalis. 

Markings of penial setos as line points or 
spines, or crowded short rows of minute 
teeth .. 17. 

17. Spormatheeal pores in c; markings of penial 

setPO as line spines over the spoon-shaped 

end ... E, laaltoni, 

Spermathecal pores in b ; ornamentation as 
line dots on the bluntly pointed somewhat 

cluw-Jike end of the penial .seta. E. turaemis, 

Spermathecal pores between b and c j orna¬ 
mentation of penial setso ns minute curved 
aculpturings looking like fish-scales...... E, masonu 


Eutffphceus levis (Jlosa) {'ri/phawf lavis, llosa, Ann. Mus. 
OenovM, (2) ix, 1890, p. 388; Typlums Icevis^ Kosa, Arm. Mus. 
Wien, vi, 1891, p. 388; Eutyj)/mus levis, Michaelsen, Tier, x, 
p. 323 ; Typhoem Icevis, EeddartI, P. Z. S. 1901, i, p. 206) trom 
Burma and Ceylon, is insufficiently known. The internal anatomy 
of the single (type) specimen from Burma was not investigated 
because of its state of preservation; in the case of the specimens 
from Ceylon the small size and condition of preservation also 
prevented examination. The know?) characters are as follows :— 

length 35 mm,; diameter at clitellum 2 mm. Segments 180 
(100 in Ceylon .specimens). Colour brown. ProstomiurTi pro- 
epilobous. Setre all ventral, paired, cd greater than ah; in the 
anterior part of the body he greater than cd, bxit posteriorly 
cd greater than he (i. e,, the lateral setm not paired in this part of 
the body). Dorsal pores at least from 12/13. Clitellum ring- 
shaped, |xiii~|xvii (=:4J). Male pores on xvii, between a and b, 
on papilhe which are joined in the middle line. Spermathecal 
pores in h. In the first specimen (Biirma) there were no genital 
markings ; in the second lot of specimens (Ceylon) there were two 
pairs of papilleo, on xvii and xviii, in b. Only three species 
of» the genus were known at the time when the description 
was written, and the characters giveii might be sufficient then to 
distinguish it; at the present day, however, more is necessary. 
In addition, it se^ms ha/.ardous to identify the Ceylon specimens 
with the earlier one from Burma when even the external cha¬ 
racters are not the same. 

^ifumeroas species described as separate have been |ound to 
require merging, on account of the variability of such characters 
as the external markings, Ihe shape of the tip of the penial setae, 
and the arrangement of the seminal chambers of the spermathecal 
diverticula. Thus Michaelsen united his species hastiaiius and 
andersoni, and thought both might be identical with masoni; this 
I belieye to be the fact. He also united hi.s species Ichani with 
niclioUo^L 1 believe it is necessary to subsume hengalensis under 
walioni, and to unite a number now to be discussed. 

In undertaking a revision of the species which have been 
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(iescribecl ns gammieii clnttagonyianits^ kempt, kohoensis, magyiuSy, 
and ahorianus, the following points are important. 

B. cliittagongianiis is a variable species, as I have recently sho\m 
(93), and there can be no doubt as to the inclusion of kempi under 
the same name (this I have already noted in the paper just 
mentioned). The variability of the species shows itself in the- 
various shades of colour (from olive or brown to pale, i, e,, 
without pigment or nearly so); the first dorsal pore may be 
in 10/11 or 11/12 ; the relations of the setal intervals also vary 
within fairly wide limits ; the male pores sometimes lie in a 
couunon transverse depression, sometimes not; the sperinalheeal 
pores may be midway between h and o, or nearer to 6, or in h ; the 
genital markings, most commonly on 20/21 and 21/22, may be on 
any of the furrows 10/11, 13/14, 19/20, 20/21, 21/22, 22/23, and 
may be single, or may show a narrowing in the middle line 
so as to be abnost divided into two ; the tip of the penial setm 
shows various conditions of curving and sbape^ due apparently to 
its being always soft—it does not seem to harden in the normal 
way ; and the seminal chambers of the diverticulum may be 
arranged in a single series to form a fan or semicircle, or the 
series may be split up into two or even three discpntinuous 
chainbered diverticula. 

So much having been established by the comparison of 
Michaelsen’s description with my specimens from Assam and 
Darjiling, and with the description of E, kenipi, ic is evidemt 
that E. hoho&ims must come under the same head ; indeed 
I ought to have included it when I merged /crm/u'(93). The 
supposed dilferences in tlie penial setse are explained by the 
above considerations; the only other point that could occasion 
hesitation is the fact that the testis sacs are apparently double 
instead of single. 

The species after these additions has a range which includes 
Darjiling District, the Garo Hills in Assam, the Abor country, 
and Chittagong District. » 

In the revision of the germs for the purpose of this work, 
iny attention was turned to tlie similarity between this group 
and gammiei, described in 1889 by Bedclard. Naturally a 
description written in that year is not as full as we could wish ; 
the following points call for comment;—(1) The male field. 
Beddard only says that the pores “are upon segment xvii, 
tvnd correspond to the ventral pair of setae”; Michaelsen (38), 
however, infers from the figure that they are situated on a median 
cuehiori-like elevation. There is, however, notlnng in the figure 
to show that it is not a depression that is intended. (Michaelsen 
says that the male pores and prostatic pores are separate, but 
close together. They are indeed shown so in Beddard’s figure; 
in the text, too, it is said that the vas deferens “ opens Onto the 
exterior near to the atrium and a bundle of penial set^.” But 
in almost the next sentence it is stated that “ a series of 
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transverse sections through this part oF the body show that the 
vas deferens does ultimately join the atrium, thouj^h only just 
beneath the epidermis/^) (2) The spermathecal pores are said 
in the text to “ correspond to the interval between the dorsal 
and ventral pairs of setae,’* while the figure to which reference is 
made shows them as in cih^ this, however, does not matter, as the 
pores are found in both situations in chittafjongianus, (3) The 
penial sette differ from any that have been figured for chitta- 
goyigianuSy but both the figures and descriptions of the penial 
setae of chittagongianus (including Icempi and hoboensis) differ 
among themselves, as has been seen. The teeth on the seta> 
of gamniiei are perhaps coarser than those which occur in 
chittagongianus ; it is a question, however, as we have seen with 
regard to both the male area and the spermathecal pores, how far 
Beddard’s figures can claim a minute accuracy. 

The specimens of gammitx came from .Darjiling. If now we 
interpret the figure of the male pores as indicating transverse 
dumbbell-shaped depression, the whole of the description corre¬ 
sponds with chittagongianus f and the locality is within the range 
of Chittagongiayius* 

Two small points are confirmatory. In none of the species so 
far considered is the prostoinium distinctly visible (Michaelsen 
does not mention it in his account of chittagongianus). Secondly, 
sette are absent from segment ii in gamniiei^ and may be absent 
from the first four or five in chittagongianus, I think we are 
justified in uniting the two, under the name JS'. gamniiei (Bedd.). 

There remain magnus and ahorianus. As to Ynagnits, the only 
feature that is not found in the gammiei group is the absence of 
genital markings; the testis sacs are apparently double, as in 
tlie specimens described as koboensis ; the spermathecal di¬ 
verticula are two, each compound, as in some specimens of 
chittagongianus and in gammiei \ they are described as being 
opposite, which seems to show that the separation of the 
originally single series of seminal chambers has gone further 
than elsewhere. But the absence of genital markings is the 
only character that could necessitate a separation of the species; 
and since this has been found to be of no value as a distinction 
between waltoni and heugalensis (93), it is perhaps scarcely 
justifiable to use it here. E. magnus comes from the same 
country as a number of the others (Abor country), and was 
in the same tube as koboensis, I therefore unite it also with 
gammiei. 

As regards E, dboriayius^ the definite differences from the 
group just discussed are: (1) dorsal pores from 17/18 (instead 
of from 10/11 or 11/12); (2) paired genital markings on 9/10 
only (3) uo ornamentation on the penial setae. Of these 
the position of the first dorsal pore is scarcely a decisive 
character (and see remark on this point under description of 
the species); but markings on 9/10 have not been described 
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in any of the numerous specimens of the other group, nor do 
the characteristic postclitellar markings of the otiier group 
occur in ahorianus. The absence of ornamentation on the 
penial setm would also seem to be a good ground for separation. 
As the evidence goes at present, I consider ahoriamis to be 
'distinct, though it is doubtless closely connected with the 
former group (note the curious character of absence of setae 
from the first four segments). I should not, however, be sur¬ 
prised if evidence is forthcoming sooner or later to necessitate 
its union with the others. 

The genus is thus reduced from 31 species which have at 
various times been described to 22. Among these there are 
several well-defined groups. 

The first is that of the holandric forms—the more primitive 
species of the genus; this group comprises incommodes, anncm- 
dalei, qiiadinpapillatus, manipurensis, and mohammedi ; and of 
these it is possible that mohammedi may in the future have 
to be merged in inoommodus. The range of incommodus alone 
comprises nearly the whole of what may be looked on as the 
proper range of the genus; so that it is not possible to locate 
the place of origin of the genus from a consideration of the 
habitat of its more primitive species. 

The relation between gammiei uitli its numerous forms and 
<thorianus has already been considered. 

E, waltoni, masoni, and ori^ntalis are closely related, and with 
them in ay probably be associated Uiraends, gic/as, and hishamhari. 
Orienfalis is somewhat of a puzzle: described from two places 
so far apart as Calcutta and Debra Dun in 1883 and 1898 
respectively, it is strange that it should not have turned up 
again from these or from any intervening places ; one is inclined 
to suppose that the penial setaj were described from an abnormal 
example, such as are only too common, and that it is perhaps 
identical with E. masoni, 

Eut the whole of the metandrio forms are essentially similar, 
and their discrimination depends almost wholly on external 
markings and the characters of the penial setae and spernuithecal 
diverticula. Hardly any other feature is capable of being used, 
and even these are often extraordinarily variable. Thus I con¬ 
sider the absence of genital markings to be of doubtful value, 
though in the present state of our knowledge 1 have admitted it 
as a means of discrimination in several cases, 

1. Eutyphceus aborianus 8teph. 

1914. Eutyphoeus ah(n'innus, Stephenson, Rec, Ind. Mus, viii, 
p. 406, pi. xxvii, fig. 22. 

Length 210 mm.; maxinuini diameter 6 mm. Colour pale. 
Prostoiniiim minute. wSegments triannulate over most of the 
body; some of the preclitellar segments of four or five annuli. 
Dorsal pores from 17/18 (? v, RemarKs inf,), Setm small, the lateral 
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rather widely paired; in front of clitellum 
" behind clitellum a2»=|(ia=|6c=gcc?; further back ah^^aa; na 
seUe discoverable on ii, iii, or iv. CliteJlinn includes |xiii~xvii 
( = 4f); setse present Male porevS a pair of deep pits, oval in 
shape, their centres in line with b ; the pit extends inwards to a, 
and outwards a corresponding distance beyond 6. Female pore^ 
on left side only, in front of a on xiv. Spennathecal pores 
a little outside 6. A pair of ova) depressions in 9/10, small, 
between a and 6, or extending outwards a little beyond h: 
an almost circular clean-cut depression, Of) the right side only, 
over 13/14 or on the hinder part of xiii, taking up the interval ah 
and extending a little outside 6. 

Septa and caleiferoiis glands as usual in metandric forms. 
Gizzard ovoid. Intestine begins in xv. Last heart in xiii. 



Fig, 221 .—Euiyphoeus ahoriamis Steph.j distal eud of penial 
seta ; X ca. 2(X). 

Testis sac on each side in xi, unconnected with its fellow (?). 
Seminal vesicles overlapping the testis sacs anteriorly and 
extending back so as to bulge septum 13/14 backwards, margins 
slightly iobed. Prostates occupy xviii~xx, the tube becoming 
narrower and more glistening towards its end.* Spermathecal 
ampulla ovoid, compact; duct very short and moderately stout; 
diverticulum fan-shaped, posteriorly situated at junction of duct 
and au|pulla, consisting of seven or eight lobes arranged in 
two or three groups, fairly well separated or partly joined 
together. Penial setae (text-fig. 221) 3*3 mm. long, 32 thick; 
shaft with a gentle S-shaped curve, tip bluntly pointed and 
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flattened and slightly excavated on one face, hence spoon¬ 
shaped; stiiall longitudinal ridges in the bowl of the spoon; 
no ornamentation. 

Jiemarks. I have re-examined the original specimens, and 
hence the above account differs in a few points from iny former 
•description. I may add that dorsal pores appear to be present 
as far forwards as 11/12, possibly 10/11, though as the speimen 
(which was single) had been cut up nearly in the middorsal 
line the determination was not very easy. The testis sacs seem 
to me now to be joined ventrally. 

Eclated to E. r/ammid (see introduction to the genus). 

Distribution. Kobo (Abor country, E. Himalayas). 

2. Eutyphoens annandalei Mich. 

'iW7. Eatyphoeus onnnMd/i/ei, Michaelsen, Mt. Mus. Hamburg, 
xxiv, p. 174, text-flg. 18. 

1909. Eutyphteus annandalei, Michaelseu, Mem. Xnd. Mus. i, 
p. 217, pi. xiv, fig. 44, text-fig. 24. 

I,ength 65 mm.; diameter 11-2^ mm. Segments 91. Colour in 
•general grey, clitellum dark brown. Prostomium indistinctly 
tanylobous. Dorsal pores distinct only in the middle and 
posterior parts of the body. . Set® not closely paired in general. 



Pig. 222.— AittypAosHS owwMdaW Miob.; speruiuthecn; X 8. 

the ventral behind the clitellum most clo.sely; behind clitellum 
<(a:a6:6(!:cd=8 : 4:10:5 ; immediately in front of clitelhim 
(tb almost equals cd, and the ventral set® (a and b) here are 
somewhat enlarged; dd = half the circumference. Clitellum 
rin>»-shaped, xiii-xvii (=5), but wanting ventrally on xvii. 
Male pores as transverse slits on large transversely oval, almost 
circular papill®, the centres of which are in a or somewhat 
lateral to this. Spermathecal pores in 7/8, transversely o\al 
slits between b and c, laterally reaching the latter line. Copu- 
latory organs as paired transversely oval areas in 13/14 and 
14/15, ill the line of the ventral pairs of set®. 

Septum 4/5 strong, 5/6 very strong, 6/7 and 7/8 wanting, 
8/9 scarcely strengthened, 9/10 and 10/11 moderately strong. 
A large gizzard between 5/6 and 8/9. Calciferous glands large, 
laterally placed, in xii, closely united with the oesophagus. 
Testes and funnels free in x and xi, those of x smaller than 
those of xi. Seminal vesicles two pairs, in ix and xii-xviii, 
much incised. Prostates very long, extending backwards to 
about xxiii, much bout or coiled, not forming a compact mass; 





<luct thin, relatively rather long though much shorter than the 
.glandular part, describing some large loops; msa deferentia 
notably thick. Penial set® strong, ca. 20 /z thick (points all 
broken). Spermathecal ampulla nearly globular, with trans¬ 
verse folds in the walls; diict somewhat thinner and shorter; 
diverticula two, opening into the duct opposite to each other, 
longer than broad, with a short stalk and one or two globular 
seminal chambers (text-fig. 222). 

Remarks, Michaelsen's two accounts differ as regards the 
situation of the male pores; I have taken the one (from 
the earlier paper) which corresponds with the diagrammatic 
figure of the external characters. 

The species is closely related to incommodus ; I keep it separate 
on account of the two stalked diverticula (in incommodus the 
diverticulum forms a frill round the duct). ,, 

Distribution, Ehim Tal, Kuniaon Dist., W. Himalayas. 


E. Eiityphceus bishambari Steph, 

1914. Eutyphceus hishatnharij Stephenson, Rec. Ind. Mas. x, p. 355, 
pi. XXXvi, tigs. 10,11. 

Length 180 mm.; maximum diameter oi mm. Segments 164. 
€olOLir dark brown dorsally, with purplish strip in middle line, 
pale grey ventrally. Prostomium a minute projection within 
the mouth aperture; a pair of longitudinal grooves dorsally on 
segment i, diverging as they approach groove l/'2. Secondary 
■aiiriulation on some of anterior segments, but tiot extending as 
far as clitelluru. Dorsal pores from 11/12; none on clitelluin. 
In general ab=.taa^\hc^\ed; in front of clitellum a5=-|aa 
and is somewhat less than cd; dd=z6 of circumference. Clitellum 
includes of xiii and ^ of xvii (=4); set® visible. Male pores 
conspicuous triangular pits, the narrowest angle internal,margins 
puckered; centre of pit between a and 5, the pit extending 
rather beyond these lines; penial set® project close to outer 
margin of aperture. Spermathecal pores slit-like, centre between 
h and c, rather nearer 5; the whole slit extending from c to 
rather inside ?>. Copulatory organs as three pairs of eye-like 
markings on 18/19 and the two following grooves, their centres 
in or just internal to h; on xvi, behind the set®, a V-shaped 
depression, median, the legs of the V rather wide apart, rather 
broadened at their anterior separated ends; in these broadened 
ends a pair of small round papill®; these ends of the V just 
behind the ventral set® on each side. 

Septa, calciferous glands, and anterior male organs as usual in 
the metandric species. Gizzard comparatively small, subglobular. 
Male funnels contained in a common sac. Seminal vesicles 
• extenci forwards to the level of 10/11, and backwards to that 
of 14/15 by bulging backwards septum 13/14 ; deeply lobed and 
flattened against the sides of the gut. Prostates large, occupying 
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xvii-xx ; duct much coiled and of considerable length, narrow at 
first but soon becoming stouter and more muscular, widest in 
the middle of its course. Penial setm 4 mm. long, 36^ thick at 
the middle; almost straight for the greater part, the terminal 
0*25 mm. bent at an angle of 120^, and a second, much sharper 
Jvink, notill the same’ plane as the first, 0*1 mm. from the tip ; 
short transverse rows of fine sculpturings near the free end. 
Spermathecnl ampulla elongated egg-shaped ; duct broad and very 
short; diverticula two, one smaller, on the posterior and inner 
side of the duct, the other larger, on the outer; the smaller has 
about six seminal chambers, the larger more numerous chambers ; 
the chambers only slightly separated externally. 

Itemarlcs. The “much sharper Junk"’ near the tip of the penial 
setaB ap])ear8 from the hgure to be perhaps abnormal—due to the 
doubling up of the softened extremity within the setal sac. 

DistrihxUion, Pusa (Bihar). 

4. Eutyphceus comillalmus Mich, 

1907. Bictyphoim comillixhnus^ Michaelsen, Mt. Mas. Hamburg, 
xxiv, p. 187, text-llg. 80. 

1909. JEutyphoiits comillahniis, Michaelsen, Mem, lud, Mus. i, p. 242,. 
pi. xiv, tigs. 49, oO; text-fig. 36. 

Length 90 mm.; diameter 3-4 in in. Segments ca. 240. Colour 
in general yellowish grey, anteriorly with violet-grey tints. Pro- 
stomium taiiylobous, first segment very long. Dorsal pores from 
11/12. Set® all ventral, paired, the ventral closer than the 
lateral; on xviii aa ; ah: be: cc^=3:1: 4 : 3 ; towards ihe head the 
ventral setm become somewhat separated, 3:2: 4: e5; towards 
hinder end «a becomes larger, == 6 :3 : e5 :4; dd greater than half 
of circumference. Olitellum ring-shaped, xiv- xvii (s= 4). Male 
pores about in a, setse aa being very near each other in the anterior 
part of the body ; pores surrounded by a transversely oval scarcely* 
depressed common area, not sharply bordered, somewhat glandular. 
Female pores on a median ventral transverse glandular area in 
front of setal zone of xiv. .Sperinathecal pores in 7/8, just out¬ 
side a, Copulatory organs as transverse glandular cushions on 
12/13 and 13/14, each apparently formed by the fusion of a pair, 
that on 13/14 narrower than the one in front of it. 

Septa and calciferous glands as usual. Gizzard large. Intestine 
beginning in xv (?). Last hearts in xiii. Large male funnels in 
globular testis sacs which are united in the middle line. Seminal 
vesicles broad, much incised at the margins, extending back 
to xiv. Prostates with moderately long coiled glandular part^ 
occupying three segments; duct relatively short, hardly 2 mm. 
long, nearly straight or slightly undulating ; the whole organ much 
smaller than in other species of. the genus. Vasa dieferentia 
relatively very thick. Spermathecal ampulla irregularly sac- or 
pear-shaped; duct short and narrow; diverticula two, simple,, 
hardly narrowed at base, unequal in size, the larger nearly as long 
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as aiDpnlla (texNfig. 223). Penial setae (text-fig. 224) ca. 2 mm. 
long and 40/x thick in the middle, nearly straight proximally, 
somewhat bent in the distal fourth ; tip simple, rather blunt., seta 



Pig. 223. Fjutuphmis eomillahnus Fig. 22^.-^Euty'jjh(£us coTitillahnus 
Mioh.; spennathewi ; X 12. Mich.; distal end of penial seta ; 

X ca. 200. 

somewhat broadened just proximal to tip; ornamentation begins 
proximal to the broadening and extends over distal fourth of shaft, 
as irregular transverse rows of moderately large triangular teeth. 

DistribtUion. Comillah, Chittagong Dist. 

6. Eutyplioeus foveatus (JRosa). 

1800. Tifphctm foveatusy Ilosa, Ann. Mus. Genova, (2) ix, p. 389. 

1900. Eutyphmus foveatm, Michaelaen, Tier, x, p. 323, 

1901. Typhmm foveatus, JJeddard, P. Z. S. 1901, i, p. 206. 

Length 170-180 mm,; diameter o mm. Segments 150^170* 
Prostomium retractile or absent. Dorsal pores from 11 /12. Set^. 
all ventral; aa greater than 6c, he greater than cd^ and cds=-2ah 
throughout the body. Male pores in a median fossa more or less 
hexagonal in shape, margins thickened, especially laterally, \\ here 
the fossa extends to the line of 6. Female pores each in front of 
and a little internal to a on xiv. Spermathecal pores in 7/8, in b. 

Septa 4/5, 5/6, 8/9-10/11 thickened. Gi/.zard large, in the 
form of a flattened bulb, between 5/6 and 8/9. Seminal vesicles 
one pair, much lobed. Prostates much coiled; duct forms a 
curve with its concavity facing toward.s the nnddle line. Sperina- 
theem with two simple diverticula on the duct, which is somewhat 
swollen. Penial setaa luimerous, strongly curved, ending in a. 
simple ^conical point; distal end ornamented with irregularly 
scattereil small points. 

DistHlution. Rangoon, 

2f 
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6. Eutyphceus gammiei {Bedd,^. 

1888. Typhreus gammiij Beddard, Quart. J. Mic. Scu xxix, p. Ill, 
pi. xii, figs. 1-9, pi. xiii, fig. B ^ 

1900. Jiiityphoeus gammiei^ Michamsen, Tier, x, p. 323. 

1901. Typhcmis gainmii, Beddard, P. Z. S. UX)!, i, p. 205. 

1907. Eutyphmm chittagmgianus^ Michaelser., Mt. Mus. Hamburg, 
xxiv, p. 181, text-fig. 25. t j at 

1909. Entyphceiis cJiittagongianus^ Micbaelsen, Mem. Ina. Mus. i, 
p. 231, pi. xiv, %. *54, text-fig. 31. 

1914. Eutypkceus hempi + E. hohoeMsis-\- E, Stepbenson, 

Rec. Ind. Mus. viii, pp. 401, 404,408, pi. xxvii, figs. 18-21, 
23, 24. 

1920. Entyphceus chittagmgianus^ Stephenson, Mem. Ind. Mus. vii, 
p,‘241. 

Length 182-405 mm., in general about 250 mm.; maximum 
diameter 7-10 mm. Segments 195-263; iv and v biannular, vi 
with two chief and two subsidiary furrow^s, succeeding segments 



Fig. 2'2fi.—Euiyph(xiis gammiei (Bedd.); genital area; g, genital markings 
(“copulatovy organs”)* anterior limit of clitellum; d* male 
aperture; J, I'eniale aperture. 

ns far as clitellum primarily trianniilar, with secondary grooves on 
first and last annuli. Colour in general grey or a medium olive 
dorsally, pale or a light olive-green laterally and ventrally, some 
specimens unpigmented. Prostomiuin iiidistiucfc. Horsdl pores 
from 10/11 or 11/12. Setae small, sometimes absent from the 
first four or five segments; paired, but not closely; behind 

















clitellum in general ab=^}^.ici^\-^hc=z ‘^ -^cd\ in front of clitellum 
c(6=:|mi=|6(;=icc^; (Z(/=ca. | of circumference. Clitelluni ring- 
shaped, |xiii-xvii (=:4|),"sliglitly variable. Male pores (text-fig. 
225) in deep transverse pits or grooves, with their centres in 5; 
or in a large transverse furrow extending across the ventral 
surface. Female pores on small transversely elongated glandular 
areas in front of setal zone of xiv ; the two areas nearly meet in 
the middle line, and extend outwards as far as h. Bpermathecal 
pores as small slits midway between 6 and c, or on tlie outer side 
of 2>, or even in 6. Copulatoiy organs as unpaired transversely 
■elongated ureas, when best marked appearing as clean-cut de¬ 
pressions sometimes containing low, flat papillie; they may be 
constricted in the middle so as to appear dumbl>ell-sbaped, or 
one-half the dumbbell may be absent, the marking being then 
confined to one side; extraordinarily variable in distribution, 
commonest on 20/21 and 21/22, may occur pn 19/20 and 22/2B, 
occasionally more anteriorly, 10/11 and 13/14, and may perhaps 
be absent iiltogether. 



Fig. 227.— EidypUo^mgammid (Bedd.); 
distal ©ud of penial seta; 

^ X ca. 175. 

Septa, calciferous glands, and last heart as usual. Gizzard 
large. 'Male funnels enclosed in a common testis sac (? sometimes 
double). kSeminal vesicles extend back far as xiv, xv, or xvi, 
with lobed margins. Prostates with long glandular part, much 
bent, reaching back to xx; duct thinner, especially at octal end, 
relatively long, looped with the bend forvtards. Spermathecal 
ampulla au irregular sac, duct very short and thick, practically 
absent^ so that the ampulla is attached to the body-wall by a 
portioiiJ^of its under surface and is practically sessile ; diverticulum 
single, broad, fan-like, notched along its free edge, the notches 
separating from 6 to 20 seminal chambers; or the series of 
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chambers may be divided into two groups (text-fig. 226). Penial 
setse (text-fig. 227) 2-5 inm. long, 26-40 jx -thick, shaft with a 
slight S~shaped curve, tapering towards distal end ; the tip, which 
may be variously bent or hooked, is typically broadened or spoon¬ 
shaped, but often softened and hence distorted ; ornamentation of 
densely crowded rows of fine dots or teeth covers distal portion of 
seta except extreme tip. 

llemarlcs. A very variable species; it was the examination of 
specimens ftom two places in the Garo Hills and two places iii 
Darjiling District that first directed my attention to ,the width 
of variation, and to the fact that one or more of my species from 
the Abor Country would have to he merged in it, 

Beddard in his original description appears to have made a 
slight error in the numbering of the segments ; the thickened septji 
are 8/9-10/11, and the last heart is in xiii, as usual; the extent 
of the seminal vesiclds should doubtless be xi-xviii (not x-xvii). 

Distribution, Comilla, Chittagong Diet.; Garo Hills, Assam; 
Darjiling Dist. and Abor Country, E. Himalayas. 


7. EutyphoBus gigas Steph, 

1917. Dutyphwus Stephenson, Kec. Ind. Mas. xiii, p. 4Q8, 

pi. xviii, figs. 28-30. 

1919. ljutynhoius gigas^ Stephenson and Prashad, Tr. Hoy. Soc. 
• Jidin. lii, p. 466, pi. fig. 7. 

Length 250 mm.; diameter behind clitelluin 9 nun. Segments 
212; iv biannulate, v and vi triaunulate, vii with four and viii 
v^'ith five auriiili; the rest up to the clitellum with five or even 
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Pig. 228 .—Eutgphoeus gigas Steph.; male genital fiolcl. 


more annuli. Colour purplish brown dorsally, with darker median 
stripe, pale ventrally. Prostomium minute, prolobous. Dorsal 
pores from 11/12. Seta) paired; in front of cliteJlum rt6==i|-| 
«a = 6c, and of circumference; behind clitellum 

aa greater than 6c, and of circumference ; 

behind middle of body* rt6=:|cru=|cf/, an=:1^6c, and dd is little 
more than half of circumference. Clitellum includes nearly half 
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xni and extends back to include xvii (=:nearly 44). Male pores 
(text-fig. 228) as transverse slits on papillae within large circular 
pits, the* centres of the pits in line with b ; the papilla being in the 
lateral part of the pit, the middle of the pore is rather outside b. 
Female pore seen onl}^ on left side, in front of ab. Spermathecal 
pores^ small, slit-Jilve, just outside 6, in 7/8. Genital markings in 
15/16 as a pair of transverse depressions, pointed at both ends, 
almost meeting each other in the middle line; also a pair of small 
oval areas on the hinder part of xvi, behind ab, each surrounded 
by a narrow groove and somewhat depressed in the middle. 

Septa, calciferous glands, and vessels as usual in raetandric 
species. Gizzard large, firm, and subspherical. Intestine begins 
at XV; in xxviii a pair of cteca like those of Phei'eiima, Micro- 
nephridia behind clitelliiui in regular transverse rows, one row in 
each segment, and about a dozen nephridia on each side. Testis 




Fig. 229 .—Eutyphxm gigcis Steph.; 
spormatheca; tho dotted lines 
indicate tlio porr.ion of the under 
surface which is attached to the 
body-wall. 


Fig. 230 .—Euiyphcetfs gigas Steph. 
distal end of penial Beta 


X ICO. 


sacs in xi. Seminal vesicles extending forwards to 10/11 and 
bulging back 12/13 to the level of 13/14. Prostates extend back 
to XX ; duct one-third the tlnckness of the glandular portion, firm 
and shining, in many coils and loops. Spennathecm (text-fig. 229) 
antero-posteriorly elongated sacs, irregular in shape, attached to 
parietes by a broad base, in front of and behind which the sac 
projects; no separate duct; diverticula two, each a compound 
sac w?th 12-20 chambers, attached to base of ampulla by a stout 
stalk. Penial setae (text-fig. 230) 5*3 mm. long, 50/x, thick near 
base, sliaft sHglitly bowed towards tip, tapering rather rapidly to 
a fine point; distal portion (except extreme tip) ornamented with 
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very uumerous and densely crowded transverse markings, each 
consisting o£ a few points set side by side. 

Distribution, Kangainati, Chittagong Hill Tracts, Bengal. 

84 Entyphcens ibrahiini Steph, 

1914. EutypJueus ihrahimi^ Stephenson, Bee. Ind. Mus. x, p. 357, 
*pl. XXXvi, fig. 12, 

Length 70 mm.; inaxiinum diameter 3 mm. Colour light olive- 
green, with browner tinge anteriorly. iSegraents 185. Prostoinhim 
taiiylobous, sides of tongue parallel. Dorsal pores from 12/13. 
Behind clitellmu ab approxin[iately=6*cZ= ; in front of 

clitellum «6=|a«=|6(;=slightly less than cd\ thus pairing is 
rather clo.ser behind than in front of clitellum ; rfciJ= J of circum¬ 
ference. Clitellum indefinite. Male pores just external to 6, on 
small papillae, on the outer side of each of which is a slightly 
raised horseshoe-shaped ridge, partly surrounding the. papilla, 
with the concavity of the horseshoe inwards. Female pore 
apparently single, on the left side in front of seta a of xiv. 
8periuathecal pores small, in 0 in 7/8, with tumid lips. No genital 
markings. 

Septa (probably), calciferotis glands, and last heart as usual. 
Gizzard of moderate size, cylindrical. Intestine begins in xv. 
Male funnels apparently enclosed each in a separate sac. Seminal 
vesicles a siugle pair, flattened against the alimentary canal. 
Prostates of moderate size. Spermathecse small; ampulla small, 
ovoid; duct short, broad, about as long and nearly as broad as 
ampulla; diverticula two to four, rounded knobs at the upper 
part of the duct, none attached to anterior side of duct. Penial 
seta) ca. 2 mm. long, 20 p in nmximum thickness, the whole curved 
through about a quarter of a circle; distal end spoon-shaped, with 
curved tip, slightly constricted proximal to tlie spoon; ornamenta¬ 
tion of fine hairs distal and proximal (mainly proximal) to the* 
constriction ; apparently a faint longitudinal grooving immediately 
distal to the cojistriction. 

EemarJes. Only a single specimen came to hand, and that in bad 
condition and possibly not fully mature. Probably the first septa 
should be 4/5 and 5/6, as in other species, not as given in the 
original, 5/6 and 6/7. The hairs on the penial setee might be 
called fine spines. 

Distribution. Kapurthala, Punjab. 

9. Eutypbeeus incomniodus {Bedel.), 

1901. Ti/piiaiifs incownioduSj Beddard, P. Z. S. 1901, b ip. 200, 
text-tigs. 56, 57. 

1909. Eutypheens incommodtiSy Micliaelsen, Mem. Ind. Mus. 1 , p. 222. 

1910. EutyphoBiis incommodus, Micliaelsen, Abh.Ver. Hamburg, xix, 

p. 90. 
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1914. Eutyphmis lyicommodus^ StQphenson, Rec. Ind. Mus. x, 
p. 349, pi. x.YXvi, fig. 8. 

1^1^, Eutyphmu^ incommoduSf Stephenson, Rec. Ind. Mus. xii, 
p. 34J^. 

1917. Eutyphmm incommoduSf Stephenson, Rec. Ind. Mus. xiii, 
p. 408. 

1920. Eiityphivus incoynmoduSj Stephenson, Mem. Ind. Mus. vii, 
p. 240. 

Length 90-112 mm.; diameter 4 mm. Segments 124-162; 
first three simple, next three biannulate, rest ot preelitelJar seg¬ 
ments triammlate, and so also those behind cli^ellum. Colour 
brow’riish olive. Dorsal pores from 11/12 or 12/13. Prostomium 
combined pro- and epilobous, or combined pro- and tanyloboiis. 
Setae all ventral; in middle of body or ; in 

front of genital region ah^laa=^^-^hc=^lccl or more. Clitellum 
embracing or all of xiii to xvii or -^xviii (ca. 5). Male 

pores in line with on circular papillae which are limited by 
grooves round their bases. I'ernale pores in front of setae a, 
Sperinathecal pores slit-like, in 7/8, between h and o. Genital 
papillio four pairs, close to the posterior border of their respective 
segments, on xiii-xvi (almost on grooves 13/14-16/17), almost 
circular, with a rim of white surrounding a darker central area, in 
ah, their diameter equal to ah. 

Septa 4/5, 5/6, 8/9-10/11 strengthened, 6/7 and 7/8 absent; 
11/12 present. Gizzard large. Caleiferous glands in xii and 
extending into xi also. Intestinal caeca in middle of body. Last 
heart in xiii; dorsal vessel continued forwards on to pharynx. 
Testes and funnels free in x and xi, those in x usually smaller 
than those in xi, or perhaps occasionally absent. Seminal vesicles 
in ix and xii, the latter the larger. Prostatic duct much thinner 
tl^ari glandular part, short, bent once or twice. Spermathecal 
ampulla large, globular; diverticula forming a complete frill of 
seminal chambers round the duct. Penial set® 1 inm, long, 
almost straight, distal end carved slightly, terminal portion faintly 
ornamented with short transverse rows of fine, points; bluntly 
pointed, with a slight bulbous swelling at the end. 

Distribution. Rawal Pindi, Hoshiarpur Dist., Ambala (Punjab); 
Rurki, Agra ^U.P.); Bharatpur (E. Rajputana); Pusa (Bihar); 
Calcutta, Eajniabal (Bengal). 

a. var. fulgidus {Bteph.). 

1916. Eutypheem annandalei var. fulgidm, Stephenson, Rec. Ind, 
Mus. xii, p. 342, pi. xxxiii, fig. 34. 

Length 56 mm.; maximum diameter 4 mm. Segments 164. 
XJnpigmented, clitellum a light brownish grey. A number of 
precli'teUar segments multiannuiate. Prostomium combined pro- 
and t^ilivlobous. Eirst dorsal pore in 11/12. Behind clitellum 

= nearly rather less than cd ; in front of clitellum 
Clitellum saddle-shaped, or at least much 
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less marked ventrall}', iududes | of xiii and ^ of xviii (=5). Male 
])ore8 on penis-like porophores which take up tlie whole length of 
the segment, as transverse slits on the auminitsj their centres in 
line with h or the interval ah, Sperrnathecal pores in 7/8, between 
h and c, rather nearer 5. Copulatory organs in or rather just in 
front of 13/14, 14/15, and 15/16, sometimes also on 16/17, in 
Septum d/5 thin, 5/6 moderately thickened, next two missing, 
8/9 thin, 9/10 and 10/11 considerably thickened, 11/12 normal. 
Gizzard snhspherical. Calciferous glands only discovered on 
opening the cesophagus, in xii. Testes and funnels in x and xi, 
those in x not. vestigial. Seminal vesicles in ix and xii, the 
anterior of moderate size and lobulated, the posterior extending 
back through xiii and xiv, or bulging back the septum 12/13. 



Fig. 231 . — Euiyphans incommoOus ^^Bedd.) var. fidgidus; 
distal end of penial seta. 

Prostates begin behind in xix. Spennathecal ampulla large, 
globular, and sessile; no duct ; diverticula numerous, attached in 
a complete circle round the base of tlie ampulla, S-lo in number, 
each free from the others or bound up with them by connective 
tissue. Penial setae (text-fig. 231) 0-9 mm. long and 17 ft thick in 
the middle ; shaft slightly curved, tip blimtly pointed ; ornamenta¬ 
tion of short transverse rows of fine points over the tip and distal 
part of the shaft. 

Hemarks. The distinctions between this form and the type of 
tho species are not great — the colour, the shape of the tip of the 
])enial set?©, and the considerably greater extent of the ornamenta¬ 
tion in the present form are the chief. 

Distribution, Anwavganj, Cawnpore Dist. 
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10. Eutyphceus manipurensis Siepli, 

1921. JEiditphceus manipurensis^ Stephenson, Rec. Ind. Mus. xxii, 
p. 763, pi. xxviii,fig. 11. 

Length 120 in in.; diameter 5 min. Segments 162; after the 
first few the segments are divided by secondary fu^ro\^'9, tri- 
annular behind the elitellurn, and some segments in front of the 
clitellum still further subdivided. Colour dark grey, Prostomium 
tanylobous. Dorsal pores from 10/11. Setm paired; in middle of 
body fed ; behind clitellum a6=|aa=:|6c='icoJ; 

in front of clitellum ah ^ ^aa = ^hc = ^cd; ddz=z^ of circumference. 
Clitellum includes |xiii-|xvii (= 4^). Male pores on prominent 
round papilla), on xvii between a and h ; a trench roimd -each 
papilla, the Quter margin of the trench slightly .swollen and in¬ 
dented. Ventral surface of xvi depressed and fissured; genital 
markings iisiuilly present as oval areas with raised margin, in, 
behind, or in front of the setal zone, their number varying, 3-6 



Fig, 2Z'2,~Euty^p}u£m mampurensis Stepb.; distal end 
of penial eetu ; X ca. 150. 

in all. Spennathecal pores in 7/8, with centre in ah. Small 
papillae variously in spennathecal region, behind the apertures, or 
inidventrally on viii or ix. 

Septum 4/e5 slightly, 5/6 much thickened; 8/0 the next, some¬ 
what tliickened, 0/10 considerably so, 10/11 very stout; 11/12 
present, thin ; 8/9 and 9/10 displaced backwards. Gizzard large. 
Calciferous glands as usual in the genus. Last heart in xiii; 
dorsal vessel continued forwards on to the pharynx. Micro- 
nephridia behind elitellurn in a single row per segment. Two 
pairs of funnels, apparently free, in x and xi. Seminal 
vesicles in ix and ^cii or xii-xiii. Prostate’s a close coil; duct 
also coiled, narro>ver than glandular part, only slightly shining, 
Spermatheo® as' ovoid sacs, sessile on parietos; diverticulum 
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single, sessile, slightly lobulated, one-third as broad and half as 
high as ampulla. Penial set® (text-fig. 232) 1’5 inin. long, shaft 
straight, tip slightly curved, tapering to a blunt point, a number of 
tine triangular teeth on the tip. 

Dlstrilmtion, Manipur, Assam. 

11. Eutypliceus masoni (A. G, Bourne). 

ISBd.^Typhmis masonif Bourne, J. Asiatic Soc. Bengal, Iviii, 
p. 113, pi. iii, figs. 1-3. 

1895. Typhmts inasofii, Beddard, Monog. p. 474. 

1900. Butyphaius masonij Michaelsen, Tier, x, p. 333. 

1901. Typh(nts masoni, Beddard, P. Z. S. 1901, i, p. 302, text- 

fig. 58. 

1907. Entyphceus hastianics -f- andersoni, Michaelsen, Mt. Mus. 
Hamburg, xxiv, pp. 183, 185, text-figs. 27, 28. 

1909. Eutypho'us hastianus ~|- B. undersoni, Michaelsen, Mem. 

Ind. Mus. i, pp. 236, 238, pi. xiv, figs. 40, 41,58-61, text- 
tigs. 33, 34. 

1910. Bulyphoius bastianus, Michaelsen, Abb. Yer. Hamburg, xix, 

p. 91. 

1916. BiUypkoeus hastianus, Stephenson, Bee. Ind. Mus, xii, p. 342. 

Length 130-220 inm.; diameter mm. Segments ca. 

216. Colour dorsnlly dark violet-grey, ventrally dark grey. 
Prostomium tanylobous. Segments in front of clitellum multi- 
annulale from iii onwards, those just in front of clitellum with as 



Fig. 233.— Eutyphmis masoni (A. G. Bourne); 
nder side of Bperinatheca; X 8. 


•Fig. 234. —Eufypheem masoni 
(A. G.-BoiTrne); distal end of 
penial seta (fiat side) ; X 200. 

many as seven annuli. Dorsal pores not visible in front of 
clitellum. Set® rather small, widely paired to almost sepg)rated ; 
behind clitellum or is slightly less thaiif; at 

ends of body aud cd ot: nearly. Clitellum ring- 

shaped, somow’hat less prominent ventrally, ^xiii-xvii (= 4^). 
Male pores approximately in ah, in deep grooves, eacl^ of w^hich is 
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surrounded by a broad wall forming three-fourths of a circle, open 
in front. Genital markings as paired oval areas on 15/16 in 
16/17 in a or rt6, moi’e rarely on 14/15 and 18/19, sometimes on 
9/10, 19/20 and 20/21 in ah, Sperinathecal pores in 7/8 between 
h and e. 

Septa and calciferous glands as usual in metandric species. 
Gizzard large. Typhlosole large, simple, with broad base, tri¬ 
angular in transverse section. Punnels in xi, enclosed in a 
common sac which extends forwards on each side to enclose the 
testes also. Seminal vesicles extend through several segments. 
Prostates long, glandular part much coiled; duct 6 mm. long, 
thinner than glandular part, winding irregularly. Spermathecal 
ampulla irregular, with broad short lobes and thick ^ery short 
duct; diverticula two, opposite, hidden beneath ampulla, each 
consisting of about three rounded seminal chambers united on a 
common stalk (text-fig. 233). Penial setm (text-fig. 234) up to 
5 mm. long and 50/x thick, very slightly curved, distal end not 
broadened but flattened, and on one side somewhat hollowed, 
ending in a simple triangular point; distal third, except extreme 
tip, beset witli a Ini’ge number of minute sculpturings, convex 
towards the tip of the seta, arranged in transverse rows, the 
appearance being that of fish-scales. 

liemarks. The chief difference between E. hastianm and ander- 
som was the penial setm; the condition described in andersoni 
was later recognized by Michaelseii as being an artificial pi’oduction; 
a minor difference was that the setal interval aaz=zhc in andersoni, 
Michaelsen in .1910 suspected the identity of his species with 
E, masoni ; the difficulty was that Bourne said nothing about any 
ornamentation of the penial setae; he also described two forms of 
these setce, but one of these is doubtless only an immature stage 
of the other. The sculpturing of the penial setae is fairl}'’ fine, 
aud may have been neglected by Bourne ; it is always to be 
remembered that in the days of the earlier writers, it was 
not known’ what ci)aracter8 would ultimately be important 
for systematic distinctions (and therefore should be minutely 
described). I consider that the fact that I received specimens of 
Michaelsen’s E. httsiianus from Dehra Dun, the locality from 
which Bourne and Eeddard received ?na.soai, turns the scales 
suflicientiy in favour of the identity to warrant the above 
synonymy. 

BistHbution. Pehra Dun, Basti Dist., Bara Banki (United 
Provinces); Sirsiuh (Muzaffarpur Dist., Bihar); Calcutta, liajshahi 
(Bengal). 

12. E’ltyphceus mohammedi Steph, 

1914. Eutyphceus mohammedi^ Stephenson, Rec. Ind. Mus. x, 
p. 350, pi. xxxvi, iig. 9. 

1920. Eatyphcms mokammedij Stephenson, Mem. Ind. Mus. vii, 
Length 39-75 mm.; diameteij 4'5 mni. Segments 149 ; some 
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preclitellar segments inultianiiular, Ooloui’ light gre}^ mid¬ 
dorsal purple streak antei'iorly. Prostoiniiim tanyloboiis, or com¬ 
bined pro- and tanyloboiis. Dorsal pores from 11/12. In general 
in front of clitellum ah^^j;-^cia^\hc^^cch^ 
behind clitellum a/'>=|-fm=:^~|6r = |c(Z; cZcZ = rather less than ^ 
of circumference. Clitellum indistinct, |xiii“-xvii (= 4^). Male 
pores in 6, on distinct papilla). Spermathecal pores external to 6. 
No genital markings. 

Septum 4/5 slightlv, 5/6 moderately thickened, 6/7 and 7/8 
absent, 8/9-rlO/Il moderately thickened and close together, 11/12 
present and slightly thickened. G-izzard of moderate size. Caici- 
ferous glands as swellings of alimentary tube in xii and neigh¬ 
bouring part of (esophagus. Intestine begins in xv. Last heart in 
xiii; dorsal vessel continued forwards as far as pharynx, heart of xi 
with normal relations. Micronephndia few and of moderate size 
behind genital region, arranged in a transverse row in each seg¬ 
ment. Testes and funnels free in x and xi. Seminal vesicles 
small, in ix and xii. Prostates confined to xviii; duct in xvii, 
looped once, with convexity outwai'ds. S per math ecse very small, 
ampulla hemispherical, sessile on body-wall; a ring of seven 
diverticula round base. Penial seti© small, 0*5 inm.long, 18/a in 
maximnm thickness; shaft gently curved, curvature increasing 
towards tip, which is bluntly pointed; a few minute triangular 
teeth near tip. 

Eemarhs. The description raises the suspicion that the speci¬ 
mens were not fully mature, and tliat they may belong to 
E, incommoclus\ perhaps the penial setae will distinguish them-—in 
the present form there is no swelling of the tip, and the extent of 
the ornamentation is rather more limited {of. the two 6gs. on 
pi. xxxvi, Ree. Ind. Miis. x). The ab.sence of genital markings in 
the present case might be paralleled by their absence in E. henga- 
lensis., ^^hich I have sliown to be a form of lualtom. I confess to 
being doubtful, and should not be surprised if further investi¬ 
gations show that the present form is to be united with 
E. incommodus. 

DiUrihiiiion. E-awal Pindi; Allahabad. 

13. Eutyphceiis nainiaiius Mich. 

1907. Enfyphwm^iaitdanm. Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 177, text-lig. 21. 

1009. Eutyph(jcns nainianm, Michaelsen, Mem. Ind. Mus. i, p. 225, 
pi. xiv, hg. (U, text-lig. 27. 

Length 60 mm.; diameter 3“4| mm. Segments 138. Colour 
grey. Prostomium tanyloboiis, tongue broader behind, Setie not 
closely paired, at hinder end separated; in postclitellar.yegion 
ail : ah : he : : 4 : 6 : 5; (I(:/=ca. of circumference. Dorsal 

pores inconspicuous, only seen behind clitellum. Clitellum ring- 
shaped, xiii-rxvii (=5). Male pores on very prominent almost 
circular papillm, the centres of papilla) in h or nearly so. Peraale 
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pores just in front of seta^ cf, of xiv. Sperniathecal pores in or 
rather internal to c, A transversely oval area in 16/17, extending 
slightly beyond a on each side, surrounded by a whitish wall, and 
divided dowui the middle by a similar wall. 

Septa and calciferous glands as usual in metandrfc species. 
Gizzard large. Intestine begins in xiv (? xv). Large funnels in 
xi, enclosed in a common sac, which extends upwards at the sides 
of the segment. A pair of seminal vesicles extending backwards 



F\^, '2'ib.-—Eutyp1i(£us nainianus Mich.; speianntheca; 10. 

to XX, constricted by the septa. Glandular part of prostate large, 
occupying about four segments; duct muscular, nanwer than 
gland, relatively long, looped, the loop extending laterally. 
Sperinathecal ampulla nearly globular; duct very short, about 
half as thick as ampulla ; diverticula in two groups of small round 
chambers, which form an incomplete circle round the base of the 
ampulla, interrupted at two points (text-fig. 235). No penial setaa. 

Distrihition. Naini Tal, Kumaon Dist., W. Himalayas. 


14. Eutyphoexis nepalensis Mich, 

1907. Euti/phoevs nepalemisy Michaelseu, Mt. Mus. Hamburg, xxiv, 
p. 176, text-fig. 20. 

1909. Eutyphants nepalensis, Michaelsen, Mem. Ind. Mus. i, p. 233, 
pi. xiv, fig. 37, text-hg. 26. 

Length 110-140 mm.; diameter from 6 mm. in clitellar region 
to ca. 3*5 mm. at binder end. Segments 150-180. Colour 
greyish. Prostomium more or less distinctly tauylobous ; lateral 
borders of tongue not always distinctly different fro?n the crow d of 
longitudinal furrows on i. Segments iv-x hi-, tri- or multiaunular. 
Setae moderately' large, especially the ventral setae of the ante- 
ciitellar region; all ventral, all wu'dely. paired or separated; aa a 
little greater than he, be about the same as cd, and a little greater 
than a« = ca. of circumference. Dorsal pores 

from 10/11. Clitellura. less marked ventrally, xiii-xvii (=5). 
Male pores on thick transversely oval papillte, the centres of 
which are a little lateral to h. Female pores in front of a of xiv, 
each surrounded by a whitish area. Spermathecal pores eye 
shapea; with centres in c. Genital markings as paired transversely 
oval Ciishions, between and extending outw'ards and inwards 
beyond a and b ; most constant on 15/16, usually on 19/20 and 
20/21, sometimes on 18/19, and unilaterally on 14/15 and 21/22. 
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Septa 5/6 and 8/9 very thick, the intermediate septa missing; 
9/10 and 10/11 somewhat thickened. Gizzard large, oblique. 
Calciferous glands as usual. Large funnels in xi, enclosed in a 
sac which appears to embrace the oesophagus as a ring. Seminal 
vesicles in xii. Prostates very long, occupying about six segments.; 
duct long, muscular, describing irregular loops, thinner and 
shorter than the glandular part, but nevertheless about 20 inm. 
long. SperiYiathecse (text-fig. 236) very large; ampulla irregular, 
sac-like; duct shorter, conical, thicker entally where it is about 
half as broad as the ampulla, tapering ectally; diverticula as two 
groups, five or six in each group, each with short stalk opening 
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into octal part of duet, most,are simple, some divided into two 
seminal chambers, all small; in addition, at each side a much 
larger diverticulum, irregular and sac-like, stalked, opening into 
the ental end of the duct, or lower down amongst the true 
diverticula (? separated lobes of main pouch, functioning as 
accessory diverticula). No penial set^e. 

Reniarlcs, For a somewhat similar condition of an accessory 
ampulla cf. Octocha4m jpachpaJiarensis, 

DlstrihiUion. Chitlong, Little Nepal Valley. 

15. EutyphcBUs nicholsoni (Bedd,) 

1901. Typhoem nichohoniy Beddard, P. Z. S. 1901, i, p. 195, text- 
tigs, 54, 55. 

1907. Eutyphcous kkani, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 182, text-tig. 26. 

1909. Eutyphceus klianiy Michaelsen, Mem. Iiid. Mus. i, p. 238, 

pi. xiv, figs. 62, 68, text-tig. 32; B, provincUdh (laps.), 
p.219. 

1910. Butyphceus nichohoniy Michaelsen, Abli. \er. Hamburg, 

xix, p. 92. 

1914. Biityphceus nicholmdy Stephenson, Ilec. Ind.Mus. x,p, 354. 

1916. Biitt/ph(i.us nicholsoniy Stephenson, Kec. Ind. Mus. xii, 


p. 842. 


Length up to 185 mm.; diameter up, to 5*5 mm. Segments 
190-225; secondary annulation behind iii; in some prelslitellar 
•segments as many as four secondary annuli, behind clitellum 
three. Colour dorsaliy brownish to violet-grey, ventrally yellowish 
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:grey. Prostomium combined pro- and tanylobous. Dorsal pores 
apparently begin in front of clitelluni. Setae all ventral; (th : he : cd 
=3:5:4 behind clitellum ; aa less than be in front of, greater 
behind clitellum; setm present on clitellum, Clitellum ^xiii or 
^11 xiii to xvii (=4^ to 5). Male pores near together, surrounded 
by a common ridge, in a or even closer. .Female pore single, on 
left side in front of seta a of xiv. Spermathecal pores in a. Genital 
papilli® circular or slightly oval, in 15/16, close together, 
surrounded by a common wall or groove, and separated from each 
other in the middle line by a groove; occupying most of the space 
between setal zones of xv and xvi, and laterally extending beyond 
tlie line of b. 


h 



Fig. ninhohoni Fig. 238 .—Eutypheeus nicholsmi 

(Bedd.); spermatheoa; X 10. (Bedti.): distal end of penial 

seta; X 225. 

V 

Septa 4/5 and 8/9-10/11 very strong; 516-7/S absent. Calci- 
ferons glands and vascular system as usual in metandric species. 
Intestine begins in xv; intestinal pouches five pairs, beginning 
about Ixxxiv. Testis sac common to the organs of the two sides. 
Seminal vesicles long, extending back to xiv, flattened, the margins 
;somowhat lobulated. Prostates tightly coiled ; duct muscular, in 
an S-like curve, of fair length, much thinner than the glandular 
part. Spermathecal ampulla broad and short, somewhat lobed, 
the Ibbes showing a number of small lobular protuberances ; duct 
rather long (longer tlian height of ampulla), half as thick as 
ampulla,, narrovyer ectally; diverticulum fan-shaped, on outer 
Tside of duct, or double, each broad, with 3-5 seminal chambers. 
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Penial setm (text41g, 238) about 4 mm. long, 20 fx thick, nearly 
straight; tip rather blunt; ornamentation of sparse indistinct 
triangular teeth (not always present). 

Eemarks. A variable species; for example, I found that the 
papillae on 15/16 may or may not be surrounded by a wall, and 
that the male slits niay be united in a single one. The penial 
seto), according to Michaelsen, may be shorter and thinner than 
given above; the tip appears otten to be sharply bent, almost 
looped (but it is common in the genus to lind the tip soft and 
beivt or deformed). I examined the female pores, and found the 
left present alone in nine, a large left with a small right pore in 
two, and no pores distinguishable in one. 

Distrihutioii* Saharanpur, liucknow, Bara Banki, and Basti 
Dist„ United Provinces ; Eajmalial and Calcutta, Bengal. 


16. Eutyphceus orientalis (Bedd.). 

1883. Typhceus orientalis^ Beddard, Ann. Mag. N. H. (5) xii, 
p. 219, pi. viii, .tigs. 1,2, 4, 9-12. 

1888. Typhceus orientalis^ Beddard, Quart. J. JMic. Sci. xxix,p. 117,. 



1898. Typhceus orientalis^ Fedarb, P. Z. S. 1898, p. 445. 

1900. JEttlj/phceiis orientalise Michaelsen, Tier, x, p. 822. 

1901. Typhceus orientalis^ Beddard, P. Z. S. 1901, i, p. 205. 

1922. Eutyphceus orientalis^ Stephenson, Kec. Ind. Mus. xxiv, 

p. 437, text-tig. 3. 

Length 158-250 mm,; diameter 5-8 mm. Segments 192. 
Porsal*pores present behind clitellum. Setse all ventral. Clitellum 
includes xiv and a small part of xiii to xvii (=:more than 4).. 
The male area, on xvii, presents a pair of bracket-shaped grooves 
([])> ^"^^ch overhang on its outer side by a thickened ridge male 
pores in the posU^rior corner of each bracket, a little outside h, 
Spermathecal pores slit-like, between h and c, but nearer <?, tho 
outer end of tlie slit reaching the line of c. Three pairs of genital 
papilla^, intersegmental, in front of the male pores, transversely 
oval, depressed in the centre; another pair in 18/19, sometimes 
papiilm in 19/20 and 13/14; papillm in line with ab. 

Live glands, increasing in size backwards, on dorsal surface of 
intestine towards end of middle third of body, some or all bilobed 
(i. <?., one lobe on each side of the middle line). Seminal vesicles 
extend back to xv. Prostates as large coiled tubes ; ducts thinner. 
Spermathecal ampulla an ovoid sac, with crenate margins; duct 
from under surface of ampulla, short, stout, muscular; two 
diverticula, one on each side, each with one, two, or three seminal 
chambers, join the main organ where ampulla passes intq, duct. 
Penial seta? 2*5 mm. long, 26/a thick in middle, shaft ,^lmost 
straight; curved, bluntly pointed and flattened tip; ornamentation 
of closely set oblique markings along the borders of the distal end. 
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Eemarlcs. The original description states that septa 5/6 and. 6/7 
are thickened; this may be a mistake for 4/5 and 5/6. The 
oblique ridges on the penial setae are described by Beddard as 
chevron-shaped ridges.” 

IHatrlhution. Dehra Dun; Calcutta. 

17. Eutyphoeus paivai Mich. 

. 1907. Eutyphcom paivai, Michaelsen, Mt. Mus. Hamburir xxiv 

p. 178, text-%. 23. ' 

1909. Eutyphwus paivai, Michaelsen, Mem. Ind. Mus i, n. 228 
pi. XIV, figs, 38, 39, text-fig. 29. > v > 

diameter 5 mm. Segments ca. 
220. Colour violet-brown dorsally, with darker middorsal stripe ■ 
greyish laterally and ventrally. Prostomium tanylobous, borders 
ot tongue parallel. Dorsal pores inconspicuous. Setse all ventral * 
aa : ah ; 5c: erf=3 : 2: 3 : 2-2|; dd greater than half of circum¬ 
ference. Chtellum Jxiu-xvii (=4,0; ring-shaped, but less 
marked ventrally, and absent ventrally in xvii. Male pores in 
hollows, about in 6; surrounding parts of body-wall tumid 




Fig. paivai Mich,; 

spermatheca ; x d. 

Spermatbecal pores as slits between 5 and c, nearer to b- tumid 
patches m front and beliiud. Genital markings as paired trans- 

16 /T 7 ^omrisTtf slightly transgressing ah, on 16/16, 

10/17, and 18/lJ~22/23, seven pairs in all. 

Septa, calciferous glands and anterior male organs as usual 
in metandne species. Gizzard large. Intestine begins in xv 
Seminal vesimes lobate, extending back to xvi. Prostates large' 
occupying segments xvii-xxi; duct thin, relatively long, describing 
several loops. Spermatbecal ampulla irreguiarly sac-shaped 
consti^ted (/constantly) in front of the middle, thicker behind ; 
duct beoad and short, from the under surface; diverticula three 
or four, in^a group, each irregularly sausage-shaped or 

stump-Jike (text-%. 239). Penial set® (text-fig. 240) ca. 4 mm. 

2g 
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long and 32;. thick, scarcely benfc. scarcely 

hpnfc more strongly, flattened but not broadened; distal thud ot 
seta except extreme tip with densely crowded irregular transverse 
rows of fine teeth. 

Distrihittion. Pusa, Bibar. 

18. Eutyphoeus pharpingianus Mich. 

1907. Eutyphwns pharpinffianus, Michaelsen, .Mt. Mas. Hamburg, 

1909. I^d. Mas. i, 

p. 226, pi. xiv, figs. 56, 67, text-fag. 23. 

Length 130 mm.; diameter 4-4^ mm. Segments 118. Colour 

arev Prostomium indistinctly tanylobous, small, retracted into 
fuSalivC Dorsal pores from 11/12. Setm moderately large. 






Fi'T. 241. _ FMtyphmcs pharpingianus 

°*Mich,; spermatheca; X 15. 


Fig. 2i^.---Enfyphaius pharpingianus 
Mich.; distal end of penial 
seta; X 225. 

the ventral paired, the lateral separated; c^=5c ==l|a6=H««; 

of circumference. Clitellum xiii-xvu (= 5) ; somewhat less 
distinct veiitrally between the lines of set® a. Male pores on 
nearlv circular papill®, about in 5. Female pores m front of » ot 
xiv. Spermathecal pores in 5. Genital markings as four p.airs 
-of transverse slits or narrow areas, in ah^ on hinder parts et xui 

xvi or in furrows 13/14-16/17. . i ■ 

Septa and calciferous. glands as usual m metandric species. 
•Gizziu-d large. Funnels in xi, perhaps enclosed in a common 
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testis sac. Seminal vesicles extending very far back, to xxxiii in 
the single specimen, broader and lobed in their anterior part, 
constricted by the septa. Prostates with very long and convoluted 
glandular part, occupying about four segments; duct thinner, 
relatively long, describing two loops, muscular. Sperrnatliecal 
ampulla nearly globular; duct indistinct, very short, about half 
as broad as ampulla; diverticula as an interrupted circle of seminal 
chambers round base of ampulla in groups of twos, threes, or 
fours, or single chambers (text-fig. 241). Penial 8eta3 (text- 
fig. 242) ca. 1| mm. long and 26 thick, bent only in the distal 
part, scarcely tapeiing, tip simple and blunt; ornamentation 
beginning some distance above extreme tip, of sparse small 
irregularly toothed ridges or rows of short t^eth. 

Distribution, Pharping, near Katmandu, Nepal Valley. 

19. Eutyphceiis quadripapillatus Mich. 

1907. Eutyphccus qiiadripapillctUiSj Michaelsen, Mt. Mus. Ham¬ 
burg, xxiv, p. 175, text-fig. 19. 

1909. Eutyphmm quadripapillatusy Michaelsen, Mem. Ind, Mus. i, 
p. 221, pi. xiv, lig. 65, text-fig. 25. 

3910. Eutyphaius quadripapillatm^ Michaelsen, Abb. Ver. Ham¬ 
burg, xix, p. 90. 

Length 60-70 rnra.; maximum diameter 3| ram. Segments 
120-155, Colour in general yellowish green, with a light rose 
tint anteriorly. Dorsal pores from 11/12. Setm all ventral; in 



Fig. 243. — Entyphonis quadripapillatus Mich.; apermatheca; X 8. 

general aa ; ah : he : : 2 :'4: 3 in middle of body ; dc?=ca. | of 

circumference. Olitellurn indistinctly saddle-shaped, at least in 
the hinder part; xiii or |xiii-xvii (=4| or5). Male pores on 
prominent transversely oval papillie, the papillae in ah and extend¬ 
ing somewhat outside 6, their centre a little internal to h, Female 
pores just iu front of setae a of xiv. Sperraathecal pores on 
small transversely oval papilla) between a and 5, somewhat nearer 
to h. Genital markings as two pairs of transversely oval papillse 
or areas on 13/14 and 14/15 about in h. 

Septum 4/5 strong, 5/6 very strong, 6/7 and 7/8 missing, the 
following septa as far as 11/12 scarcely strengthened, except 9/10, 
which is moderately strong. Gizzard large. Calciferous glands 
as usutil in the genus. Intestine begins in xv. Testes and 
funnels^u x and xi, apparently free; those of x much smaller than 
those of xi, but by no means vestigial. Seminal vesicles in ix 
and xii, the anterior pair confined to ix, the posterior extending 
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back as far as xxx ; both pairs much incised. Prostates with long% 
coiled and adpressed glandular part, occupying about three seg¬ 
ments ; duct thin, somewhat bent; sperrn-ducts of one side unite 
towards their ectal end, pass the end of the prostatic duct on its 
outer side, and turn round to open into the same pore from behind. 
8perinatheca (text-fig. 243) with nearly circular and. depressed 
ampulla; duct short and conical; about ten stump-like diverticula 
of different sizes, sometimes united two together at their bases, 
the whole forming a rosette round the duct, which may be inter¬ 
rupted more or less at two points, the rosette being then divided 
into two groups; in situ the diverticula are nearly hidden. 
penial setse. 

Distribution, Sirsiaft, Bihar; Saraghat and Calcutta, Bengal. 

20. Eutyplioeus scutarius 

1907. Eutyphmis scutariusy Michaelsen, Mt. Mas. Hamburg, xxiv. 
p. 186, text-fig. 29, 

1909. Etiiyphams Michaelsen, Mem. Ind. Mus. i, p. 240, 

pi. xiv, figs. 51-63, text-fig. 35. 

Length 140-180 mm.; maximum diameter 5 mm. Segments ca. 
290. Colour greyish with violet tints at the anterior etui. Pro- 
stomium indistinctly epilobous (?). Dorsal pores from 11/12. 
Setae all ventral, paired, but not closely; behind clitellum act : ah : 
he: cd^3 :1 ; 3: 2; in front of clitellum ah larger (=3; 2 :3 :2); 
at posterior end nearly as large mhe, but arrangement somewhat 
irregular; dd greater than half of circumference. Clitellum ring- 
shaped, |xiii-xvii (= 4|). Male pores a little lateral to 5, each 
a vsmall aperture surrounded by a ring-shaped wall. A median 
ventral male area of hexagonal form, including |xvi-|xviii and 
exteuding laterally nearly to c, the anterior and lateral borders- 
often marked by a wall; male pores in the lateral angles of the 
area; the ring-shaped walls of the pores connected by a transverse 
wall, the space between the transverse wall and the anterior wall 
of the area often depressed, so also sometimes that between the 
transverse wall and the posterior border of the area, A median 
ventral cushion just in front of male area on 15/16, transversely 
oval or hexagonal, extending from middle of xv to middle of xvi, 
and laterally reaching to midway between 6 and c; the cushion 
bordered by either a small wall or ridge, or by a furrow, according 
to the stage of maturity. Pemale pores just in front of and 
perhaps ratlier internal to set® a of xiv, Spermathecal pores iu 
7/8 between h and c. 

Anterior septa as usual, except that 5/6 is extremely strong, 
almost as thick as the body-wall. Grizzard large; calciferous 
glands as usual. Intestine begins in xv, Punnels in a common 
testis sac in xi. Seminal vesicles extend back as far as xv^ Pro¬ 
states with very long and much coiled glandular part, not forming 
a compact mass, reaching back to xxiv ; duct thinuer, relatively 
long, describing one or two large loops; sperm-ducts pass round 
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outer side of end of prostatic ducts and bend forwards to open 
with them in a common pore. Spermathecal ampulla irregular, 
sac-like; duct short and narrow, arising from the under surface 
of ampulla about the middle of its length ; diverticula two, oppo- 
site, simple or compoimcl, liidden in the natural position y - 
ag. 244). Penial set® (text-ag. 245) ca. 2 mm. long, proximally 



Fig. 345.— JEuti/phcens scictaritii i 

penial seta; X 45. 

ca. 95 fx thick, tapering very little, sliglitlj bent in proximal half, 
more strongly bent distally; distal end simple, often irregular, 
apparently corrugated, fibrous; distal half of seta with densely 
crowded irregular transverse rows of finp teeth, not easy to 
detect on account of structure of seta. 

Distribution, Comillah, Chittagong District. 

21. Eutyphceus tnraensis Steph, 

1920. Eutyphceus turamsis, Stephenson, Mem. Ind. Miis. vii, 
p. 244, x)l. xi, figs. 48, 49. 

Length 100 mm.; maximum diameter 3*5 mm. Segments 171; 
secondary annulation in v-xi. CJnpigmented, no difference be¬ 
tween dbrsal and ventral surfaces. Prostomium small, tanylobons. 
Dorsal j^ores from 11/12. Setae enlarged on iii-vi, scarcely visible 
on ix and x; anteriorly «&= behind ciitellum 

ah = f 5c = '^cd ; in middle of body = |5c = ; 
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cld:=z nearly | of circumference. Clitellutn very slightly marked^ 
? xv-xvii. Male pores in a pair of narrow transverse depressions, 
which extend from inside a to outside 5, the pores in h, Sperma- 
thecal pores in 7/8 in h, I'aint genital markings on .14/15,15/16, 



Fig. 246,— Euti/phceus turaensis Sf:eph.; sperniatheca seen from above; the sac 
is attached to the body-wall by the middle ot‘ its under surface. 

and 16/17, as slightly pigmented spots surrounded by circular 
grooves. 

Septa and calciferous glands as usual in metandric species. 
Gizzard barrel-shaped. Intestine begins in xv. Dorsal vessel 



Fig. 247 .—Eutypnmts turaensis Stoph.; penial setae ; a, as seen as a 
whole, X 37; tip more hi^ly magnified, X ca. 180. 

ends at anterior end of gizzard (not posterior end, as dsual in 
metandric species). Testis sacs in xi, separate. Seminahvesicles 
large, indented, extending back to the level of 14/15 by bulging 
back the septa. Prostates small, in xviii-xix, coils closely packed; 
duct scarcely narrower than glandular part, undulating, soft, not 
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shilling. Spermathecal nrnpulla as an elongated sac attached to 
body-wall by a portion of the under surface; no distinct duct, 
diverticula two, one on each side, attached to base of sac by a 
short and relatively stout stalk, each lobiilated, with three or^four 
seminal chambers (text-fig. 246). Penial setae (text-fig. 24/) up 
to 1*5 mm. long, 35ft thick, slightly curved in the distal half; 
tip bluntly pointed and rather elaw-like; ornamentation as very 
fine dot-like markings over distal eighth or tenth of shatt, 
including tip. 

Bemarhs, Allied to E. cliiitagongianiis, the internal anatomy 
being strikingly similar; the genital markings, however, are just 
on those grooves where they do not appear in that species. 

Eistribiction, Garo Hills, Assam. 


22. Eutyphceus waltoni Mich, 

1907. Eutj/p/mis waltoni E, hcmyalensis, Michaelseu. Mt. Mus. 

Hamburg, xxiv, pp. 179, 183, text-fig. 24. 

1909. Eutijphceus waltoni^E, hengalemis, Michaehen, Mem. Ind. 

Mus. i, pp. 229, 235, pi. xiv, figs. 45-48, text-fig. 30. 

1910. Eutyphmcs tvalUmi, Michaelseu, Abb. Ver. TJambiirg, xix, 

u 91. 

1914, Entyphcetis ivaltoni, Stephenson, Kec. Ind. Mus. x, p. ^52. 

1916. EuiyphaiuR waltoni, Stephenson, Kec. Ind. Mus. xn, p. 

1917. Eutyphceus Stephenson, Kec. Ind. Mus. xm, p. 408. 

1919. Eutyphceus waltoni, Stephenson and Harn Kam, Ir. Koy. 

Sdc. Edin. lii, p. 447, pi. figs. 7, 8. , , ^ « 

1919. Eutyphceus waltoni, Stephenson and Prasbad, Tr. itoy. boc. 

Edin. lii, p. 466, pi. figs. 8-10. 

1920. Stephenson, Mem. Ind. Mus. vn, p. 

1922. Eutyphceus waltoni, Stephenson, Kec. Ind, Mus. xxiv, 

p. 438. 

Length 90-230 nim.; maximum diameter Seg¬ 

ments 190-210. Colour brownish to violet-grey dorsally, with 
middorsal stripe behind clitellum; laterally and rentrally yellowish 
grey. Prostorninm tanylobous, sides of tongue parallel. Dorsat 
pores from 12/13 or 11/12. Setae rather small, paired but not 
closely; behind clitellum «6=s|«as= ; in front of clitellum 

and at hinder end setae nearly separated; all ventral, €?<Z=ca. | of 
cii'curaference. Clitellum ring-shaped, but thinner ventrally; 
^xiii—-xvii (=4^). Male pores lateral to if not in line with b, in 
deep slits or grooves which extend between and rather transgress 
the lines a and 5. Female pores in front of and a little lateral 
to a. Spermathecal pores in 7/8, in c, in the centre of eye-shaped 
areas. Genital markings as transversely oval areas or glandular 
slits hetweea the lines of the ventral setal couples, somewhat 
transgressing these limits; nearly constant on 15/16 and 18/19, 
often 14/15 and 16/17, rarely on 19/20 and 20/21; sometimes 
a pair of organs of a* rather different appearance eye-shaped 
papillae—on 9/10. 

Septa, calciferous glands, and vascular system as usual m 
metandric species. Gizzard large. Intestine begins in xiv (?xv).. 
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Intestinal caeca about the middle of the body. Pimnels in xi, 
enclosed in a common testis sac. Seminal vesicles in xii. Pro¬ 
states very long, occupying about three segments ; duct muscular, 
thinner and much shorter than the glandular part, about 6 mm. 
long. Spermathecal ampulla thick, sac-like; duct thin, about 
half as long as ampulla; diverticula two, abreast, not opposite, 
each of about four seminal chambers arranged in a fan-like manner, 
apposed to base of ampulla, but the attachment is to the duct 
(text-fig. 1^48). Penial setae (text-fig. 249) up to 4*7 mm. long, 



Fig. 2A^^~^Euiyphmis walioni Mich.; distal 
end of penial sota,x 400; «, orna¬ 
mentation, X 3000. 

16/i thick, curved to form about a quarter of a circle; distal end 
curved somewhat more strongly, broadened a little and hollowed 
on the concave side, and thus spoon-like, with a somewhat liooked 
tip; ornamentation of fine hair-like spines on convex side of 
distal end, irregularly but rather densely distributed (may not be 
identifiable as distinct spines, even with the oil immersion lens). 

lleynarks. This species produces penial setce early, before the 
clitellum and genital marldngs appear; hence the description of 
E, henr/alensis as a separate species (93). 

Stephenson and Haru Bam have studied the prostate (92), and 
Stephenson and Prashad the calciferous glands (91). 

Distribution, Hoshiarpur District, Delhi (Punjab) ; Debrat Dun, 
Lucknow, Agra, Mainpuri, Fyzabad (U.P.) ; Pusa, Sinpur (Bihar); 
Saraghat, Kajmehal, Calcutta (Bengal); Baroda, Ahmedabad, Navli 
{W. India); Gwalior (Central India). 
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6. Genus ERYTHRJEODKILUS StepK 

1915. Erythrceodnlmy Stephenson, Mem. Ind. Miis. vi, p. 100. 
1917. Jloplochcetella (part.) + Brxithrccodrilm^ Steplieuson, Kec. 
Ind. Mils, xiii, pp. 354, 359. 

1920. Hoplochcetetla (part.) -f Erytlmcodrilm, Stephenson, Mena. 
. Ind. Mus. vii, p. 227. 

1921. EriithrceodriluSj Michaelsen, Mt, Mus. Hamburg, xxxviii, 

pp. 35, 38. 

Setal arrangement perichaetine. One gizzard in one simple 
segment. Four pairs of calciferons glands in x~xiii. Nephridial 
system mixed mega- and micronephric, the inicronephridia occur¬ 
ring throughout the body, the meganephridia from about xx 
onwards. Testes and funnels free or in testis sacs; genital 
apparatus various, from an impure acanthodriline to an incom¬ 
pletely microscolecine condition. 

I follow^ Michaelsen (99) in uniting the tw^o genera Hoplochceiella 
(as conceived by me, 86) and Erytlirceodrilus, I now agree with 
Michaelsen that Bourne’s PerichcpM sHuirti, the type of the genus 
Hoplochceiella^ is unrecognizable, but that it probably had no calci- 
ferous glands, and so did not belong to the present genus and cannot 
be classified along with the species which I described under the 
name lloplochcetella. The single species which I formerly placed 
in the genus Erythrmdrilus (E. hhineari) differs from those I called 
Hoplochceiella in having testis sacs (found however in Hoplochoetella 
anomala), in having three pairs of seminal vesicles (also found in 

H, anoniala), find in having only the anterior pair of prostates. 
It is thus a later evolved species, and //. anomala is possibly its 
actual ancestor. 

The genus is to be derived from Howascolex^ as previously 
explained, to which it is also adjacent geographically. It has 
given rise to no descendants, being itself as yet in process of 
evolution, and showing in its several species several stages of 
the microscolecine reduction. 

Distribution, Western India, including Bombay and neighbour¬ 
hood, Portuguese India, Castle Rock in N. Kanara District, and 
Belgaum. 

Key to the species of the genus Erythraeodrilus. 

I. One pair of prostates . E, kinneari. 

Two pairs of prostates . 2. 

2. Spermathecal diverticula few, 2-4 . 3. 

Sperniathecal diverticula mauy, 9-20 .... 5. 

3. TestivS sacs present . EJ. anomalus. 

Testes and funnels free . . 4. 

4. Geidtal markings as two papillae, each sur- 

rcunded by a groove, over 16/17 and 

19/20 . , . E, kempt typ. 

Genital marking^ as two saucer-like de¬ 
pressions over 16/17 and 19/20 . E. kempt var. bifoveatus. 
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6. Spermathecal diverticula in two circles .. inornatus, 
Sperinathecal diverticula in a single circle. 6. 

6. Spermathecal diverticula 16-20 in number. E, mctorius typ. 

Spermathecal diverticula 9-12 in number. . E, sudorius var. affinis. 

I have somewhat reduced the number of species, in which, as 
I now think, the variable genital markings were previously 
accorded undue weight. 


1. ErythfsBodrilus anomalus {^teph,), 

1920. Iloplochcrtella anomaluy Stephenson, Mem. Ind. Miis. vii, 
p. 223, pi. X, figs. 25-29. 

Length ca. 85 inm.; diameter 3 mm. Segments ca. 100, Colour 
pale, unpigmented or almost so. Prostomium epilqbous 
tongue broad, not cut off behind. Dorsal pores from 4/5. Setal 
rings almost closed ventrally, dorsally the ga])==4yz in front of 
the clitellum, 3'yz behind it, 2yz in middle of body; setal intervals 
decrease somewhat from the inidventral line outwards, so that 
«a >a6>6c>cct; numbers 36-44/viii, 40-46/xii, and ca, 40 in 
middle of body. Clitellum |xiii-*|xvi (=3). On male area two- 
pairs of crater-like depressions, with thickened and rounded 


Fig, 250 .—Erythrmodrilm moinalus Fig. 251 .—Eryihraodrllus anmncdus 
(Steph.); spermatheca. (Steph.); tip of copulatory seta, 

margins, rather oval in a transverse direction, on xvii and xix, 
longitudinally taking up the extent of the segment, transversely 
extending from 5 to 7t; the two depressions of a pair united by a 
transverse thickening; prostatic pores in the inner portions of 
the depressions, between c and d. There may be similar de¬ 
pressions, one or two, on xviii also. Female pore single, in front 
of the setal zone of xiv. Spermathecal pores two pairs, on small 
papilla? on viii and ix, in line with c, about one-fifth of tho 
circumference apart, the pores of viii in front of the setal zone, 
those of ix in it. The setae on the ventral surface of viii or ix 
may be displaced forwards or backwards. 

Septa 11/12 and 12/13 perhaps somewhat thickened. GTizzard 
large, ovoid, firm, in vii. 'Calciferous glands in x-xiii, small, ovoid, 
set off from the ODSophagus, those in x and xi within the testis sacs.. 
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Intestine begins in xvi. Last heart in xii; no large vessel ia xiii^ 
but in xiv a pair of large vessels, given ofl' from the dorsal vessel, 
perhaps distributed to the alimentary canal. Megaiiephridia from 
XX. Testis sacs in x and xi, enclosing alimentary canal and dorsal 
vessel, and in x also a pair of seminal vesicles. Seminal vesicles 
in ix, X, and xii. Prostates two pairs, the anterior occupying 
xvii-xviii, the posterior xix-xxi; ducts stouter than the glands, 
shining, rather short, straight, thinner at the ental end. The vasa 
deferentia of the same side pass backwards side by side, one 
ending near the termination of tlie anterior prostate, the other 
near that of the posterior. Small ovisacs in xiv. Two pairs of 
spermathecso (text-fig. 250); the ampulla an irregular sac; duct 
stout, nearly as long as ampulla, thicker above, contracted and 
shiny below, set off from ampulla by a constriction; diverticula 
two, opposite, on the duct below the upper dilated part, sessile, 
each consisting of a few ronnded seminal chambers. Clusters of 
finger-shaped accessory glands, 3-5 in each group, near the 
spermathecal duct. Copulatory seta? (text-fig. 25l) associated with 
the accessory spermathecal glands; length 0*61 mm., diameter 
22 fly almost straight, with a slight proximal curve, tapering and 
bluntly pointed distally; ornamentation as a few^ very tine oblique 
lines or semicircular markings near the tip. 

Remarks, Differs from the other species of the genus in the 
manner of ending of the vasa deferentia, and more primitive in the 
greater separation of the spermathecal and of the prostatic pores 
of the same side. G^he presence of testis sacs may or may not be 
primitive. The species is similar to E, kinnean in having testis 
sacs, and in having the same number of seminal vesicles in the 
same positions, and may be the direct ancestor of the latter. 

Distribution, Belgauni, Bombay Presidency. 

2. Erythraeodrilus inornatus {Steph,), 

1917. Haplochcstdla mornatay Stephenson, Rec. Ind. Mus. xiii, 
p. .395, pi. xvii, fig. 17. 

Length 101 min.; maximum diameter 6 mm. Segments 79. 
Colour light brown dorsally, pale ventrally. Prostomiuin epi- 
lobous (or perhaps may be tanylobous). Dorsal pores from 6/7. 
Setal rings closed dorsally, and almost so ventrally ; setae of 
viii~xii very small; numbers 84/v, 80/ix, ca. 84/xii, 85/xx, and 
91 in middle of body. Clitellum ^xiii-xvi (= 3|), brown and 
markedly constricted. Prostatic pores two pairs, on xvii and xix, 
at the hinder and anterior borders respectively ; small pits, fairly 
close together, broadly oval in outline, with distinct lip. Pema-Ie 
pore as in suctorius. Spermathecal pores represented by two 
pairs^of transversely oval papillm on viii, between the setal zone 
and ‘^he anterior, and the setal zone and the posterior, limit of the 
segment respectively, not far from the middle Hue. Setae of viii 
absent ventrally v a few dark dots on the posterior spermathecal 
papillte may be displaced setae. 
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Septa as in sxictonus. A barrel-shaped gizzard in vi. Cal- 
ciferous glands in x-xiii, small i?i the two anterior, large in the 
two posterior segments, kidney-shaped and attached by the hilus. 
Intestine begins in xvi; lymph-glands as in siictorius; a large, 
probably lymphoid mass on the (esophagus in xv. Last heart in 
xiii; vessels in xiv as in suctomts, Nephridia as in TcempL 
Anterior male organs disposed as in suctonxis ; anterior seminal 
vesicles very conspicuous^ larger than the posterior. Prostates 
large, the anterior extending back to xxiii, the posterior to xxviii; 
octal portion as a thin coiled duct, becoming thicker towards its 
end. Vasa deferentia separate to their ending, both end in 
eonnection with the termination of the anterior prostatic duct. 
Apparently a small ovisac in xiv, Spermathecal ampulla an 
irregular sac, narrower below, and continued into the duct with 


Fig. 2o2.-^Erythr(Bodnlus inormtus (Stepb.); speruiatheca. 

no sharp demarcation; duct about half as long as ampulla, 
narrower towards eetal end; a double ring of small diverticula, 
about 20 in all, round junction of duct and ampulla (text-fig. 252). 
Aceessory glands in region of prostatic apertures, three pairs, in 
xvii, xviii, and xix; those in xviii the largest, taking up whole 
length of segment; stalks short and stout, those of the glands in 
xvii and xix passing through the septa to join those of the glands 
in xviii. Accessory spermathecal glands in two groups of five 
each, each group between the ends of the spermathecse of the 
same side, about the middle of the length of viii. 

Distribution. Talewadi, near Castle Rock, W. India# 


8. Erythraeodrilus kempi {'Steph.). 

1917. jSoplochatella hempif Stephenson, Rec. Ind. Mus. xiii, 
p. 392, p'l. xvii, figs. 16, 16. 

Length up to 103 mm.; diameter 4-5 mm. Segments 106. 
Colour rich brown dorsally with darker median stripe, pale 
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veiitrally. Prostomium variable, epilobous ^ to -f, broad or 
narrow. Dorsal pores from 6/7. Setal rings with dorsal and 
ventral gajDs; rta=:2| or 2ab, zz=:2-^3^z ; setae on the average 
closer set ventrally; numbers 52/v, 56/x, 45/xx, and 44 in the 
middle of the body. Clitellum ^xiii-xvi (=: 3^), darker than the 
rest of the surface. Ventral surface concave over xvii-xix 



Fig; 253 .—Erythraodrilus keiapi (Steph.); male genital area ; a?., papilla 
surrounded by groove; pr., prostatic apertures. 

prostatic pores in transversely oval pits in 17/18 and 18/19. 
Genital markings (text-fig. 253) as large, broadly oval papillae, each 
surrounded by a groove; one over 16/17 midventrally or on the 
inght side, and one over 19/20 and the anterior part of xx, on the 
left side ; or only the posterior may be present. Pemale pore as- 



Fig. 264 .—Eryihrmdrilus Jcempi (Steph.); spermatbeca, represented with 
an accessory gland alongside. 

in suctorivs, Spermathecal pores two pairs, on viii, on papilla; 
actual pores present apparently only at copulation and oviposition 
(so, too, in some or all the other species of the genus); the 
anterior pair in front of the setal zone, the posterior just in front 
of 8/9; both pairs rather near the middle line. Minute papilhe 
bearing setm on vii and ix, usually in the setal zone, not displaced ; 
a few displaced setm apparently on the anterior pair of sperma- 
thecal papillae themselves. 
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Septa as in suctovius. Gizzard of moderate size, in. vi, Calci- 
ferous glands large, stalked, in xii and xiii; smaller and more 
deeply placed in x and xi. Intestine begins in xvi; lymph glands 
as in suctorius. Last heart in xiii; a pair of comniissiires in xiv, 
as in suctorius. Meganephridia first plainly visible in xx ; behind 
this micronephridia in a transverse band, though not in a single 
row. Anterior male organs ns in suctorius; prostates also much 
as in that species. Vas deferens ends by entering body-wall just 
behind and external to prostatic duct. ISpermathecal ampulla 
ovoid; duct only slightly set off, narrowing to its termination, 
rather shorter than the ampulla; diverticula two to four, about 
the middle of the length of the duct (text-fig. 254). Accessory 
glands numerous and conspicuous on inside of body-wall in 
spermathecal region, each elongated and cylindrical, with short 
narrow stalk. 

Distribution. Talewadi, near Castle Rock, W. India. 

< 1 . var. hifoveatus 

1917. Iloploch(etella hifoveata, Stephenson, Rec. Ind. INlus. xiii, 
p. 398, pi. xvii, tig. 18. 

1922. Enjthrceodrilus keinpi var. hifoveatusy Stephenson, Kec. Ind. 
Mus. xxiv, p. 487. 

As for type form, with the following exceptions:— 

Colour light brown. Prostomiuin epilobous broad. Dorsal 
pores from 5/6. Numbers of setje 49/v, 62/x, ,60/xii, ca. 50/xxii. 
Olitellar region much swollen, xvii and part of xviii also somewhat 
modified. Genital markings (text-fig. 255) as .two large shallow 
saucer-like depressed areas over 16/17 and 19/20, in transverse 



Fi«^. ^bo.-^ErythriBodrilm kempi (Steph.) var. bifoveaius; male genital 
' field ; a;., depression ; pr., prostatio pores. 

extent each equal to the interval between the prostatic pores. 
Sette absent from viii in midventral region ; displaced setse on 
all the papilloe of the spermathecal pores. An additional pair of 
papilla) on ix, in line with papillae of spermathecal pores, with 
displaced setm on them. Small accessory glands in neighbourhood 
of prostatic apertures, in front of and behind the terminations of 
each of the ducts. 

Distribution. Talewadi, near Castle Rock, \Y. India; Bombay. 
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4. Erythraeodrilus kinneari 8tei)h. 

1915. Bi-ytUrcBodrilus hinneariy Stephenson, Mean Ind. Mus. vi, 
p. KX), pi. Tii, fi<r. viii. 

1917. Erythroiodrilus kinneari, Stephenson, Rec. Ind. Mus. xiii, 
p. 402, pi. xvii, fig. 21. 

Length 40-'120 inm.; maximum diameter mm. Segments 
64-112. Colour brown. Prostomium apparently prolobous. 
Dorsal pores from 8/4. Setae small; aa:=zl^ah, zz:=i2-*dyz 
numbers 46/vi, ca. oB/ix, 43/xiv, 40/xix (or smaller numbers, 34- 
*36). Clitellum |xiii-|xvi (=3^); dorsal pores absent. Male pores 
on xvii, behind the setal ring, about in cd, ^ of circumference 
apart, on whitish papillae. A rectangular glandular area may be 
present ventraliy on xv.ii, within which the pores are included. 
Demale pore single, in front of setal zone of xiv. Spermathecal 



Fig. 25,6.— E>'ythr(eodriltis kinneari Steph.; 8])en]QHthecaB of one side, with 
diverticula and spermathecal glands ; the sperniatheca; almost meet at 
their ectal ends on the body-wall in segment viii. 

pores two pairs, those of each side nearly confluent at the level of 
the setal ring of viii, in or near d ; or the anterior pair may end 
just in front of groove 7/8, or in the groove. Genital markings not 
constant, and may be absent: (1) a pair of small rounded papillae 
on xviii behind the setal ring, very sUghtly internal to the 
position of the mule pores; (2) a pair of oval patches with 
whitish periphery and dark centre, on vii, near the posterior 
bordej of the segment, its centre in line with e; (3) eye-like 
markings in 16/17 just internal to the line of the male piipilla). 

^ Septa all present from 4/5, all thin. Gizzard ovoid, in vi. 
Calciferous glands four pairs, in x-xiii, those in x and xi smaller* 
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or three pairs in x-xii, with no marked difference in size. 
Intestine begins in xv or xvi. Last heart in xii or xiii; in xiv a 
vascular commissure Jike that in siuimniis, Meganephridia begin 
in XX or xxi; micronephridia throughout the body, especially 
numerous on inner side of body-wall in clitellar region, and in iv 
and V in the fonn of conspicuous tufts at hinder end of pharynx. 
Testes and funnels in testis sacs in x and xi; the sacs of xi 
contain also the hearts, extending upwards towards the dorsal 
surface. Seminal vesicles three pairs, in ix, x, and xii. Prostates 
extending back several segments, to xix or xxi, thrown into a 
series of loops; duct thinner than glandular part. Two pairs 
spermathecaD (text-%. 256); ampulla large, pear-shaped, con¬ 
tinued into duct at its narrow end; duct about ns long as ampulla, 
not set off; diverticula in two considerable clusters at base of 
ampulla, or two diverticula, each subdivided. Ducts of sperma- 
thec 80 of the same side converge, backwards and forwards, and 
may almost meet at the middle of viii. Accessory glands 
(text-fig. ‘256), one, two or three, on each side, opening near 
speritiatheca), narrow, finger-like, stalked, the longest about half 
as long as a sperinatheca. 

jDistnhution, Castle Eock, W. India. 

5. Erythrmodrilus suctorius (Steph.), 

1917. Iloplochcp.tella swiana^ Stephenson, Rec. Ind. Miis. xiii, 
p. pi. xvi, fig. 12, pi. xvii, figs. 13,14. 

Length 140 rnm.; diameter 6 mm. Segments 145. Colour, 
light brown dorsally, with darker median stripe; pale veiiti’ally. 
Prostomiiiin epilobous tongue not closed behind. Dorsal 
pores from 4/5. Seta! rings with small dorsal and ventral gaps; 



Fig. 257 .—Erytkresodrilus sitctanus (Steph.); region of male pores; 
suckerlike depression ; pr,, prostatic apertures. 

setse of iii-viii enlarged; setae more closely set ventrally; numbers 
66/v, 66/ix, 63/xii, 60/xxi, and 58 behind middle of *^body. Cli- 
tellum not distinguishable. Male field (text-tig. 257) over xvii-xix, 
sunken, triangular with base anterior; containing the prestatic 
pores, in 17/18 and 18/19, transverse almost linear pits,cfairly 
close together; and also three sucker-like circular or oval clean-cut 
depressions, a pair on xvii and a single one on xix, which latter 
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may be in the middle line or not; or there may be a single 
depression on xvii and a pair on xix, in which case the triangle is 
reversed, the base being posterior. Female pore midventral on 
xiv, in front of the setal zone. Spermathecal pores (text-fig. 258) 
two pairs, transverse .slits, their inner ends not far from the 



Fig. ^f)S.--^ErythrmdriUi$ mctorius (Stepb.); region of spermatliecal apertures 
aj., group of displaced setae ajpth., spermathecal apertures. 

middle line, on viii, the anterior in the line of the setse, the hinder 
just in front of groove 8/9. In the spermathecal region, on vii, 
viii, and ix, a number of minute papillte, each with a black dot in 
its Centre which is a displaced seta; these papillae may be in front 
of, or less often behind, the setal zone; there are gaps in the 
regular line of setae corresponding to the displaced setae (text- 
fig. 258). 

Septum 4/5 thin, 5/6-7/8 very tlun indeed, 8/9 scarcely thick¬ 
ened; ix is a wide segment, 9/10, 10/11, and 11/12 are united 
together peripherally, giving the appearance of a single hugely 
thickened septum ; 12/18 somewhat thickened. Gizzard in vi, 
large and subspherical. Caleiferous glands in x-xiii, kidney-shaped, 



Fig. 2b^.—Erythr<Bodriim siictorius (Stepb.); sperinatbeca. 

well set off, the two posterior pairs larger than the others. 
Lymph-glands similar to those of Pheretima over the intestine. 
Last liieart in xiii; a pair of commissures, smaller than the hearts, 
in xiv.^ Micronephridia behind the genital region arranged in a 
transverse row; meganephridia from about xii backwards, but 
large and conspicuous from xx. Testes and funnels free in x and 
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xi (between the fused septa, r. ant.). Seminal vesicles two pairs^ 
slightly lobed, in ix and xii. Prostates two x>airs, each a long 
looped tube longitudinally disposed, ending in a fusiform duct 
the anterior occupying xvii-xxi, the posterior xix-xxv. Vas 
deferens joins the end of the ducts of the anterior pair. Sperma- 
thecm (text-hg. 259) two pairs; ampulla sac-like, broadly ovoid 
duct broad and short, not set off from ampulla; diverticula 
numerous, 15-20, in a circle round lower part of ampulla ; ducts 
of anterior pair run back under peritoneal layer of body-wall 
before ending. Accessory glands near spermathecal apertures, 
projecting into body-cavity, club-shaped, about 1 mm, in length. 

Remarks. The displaced setie of the spermathecal region are 
rather longer and slenderer than the normal setae of the region,, 
with sharx3er tip and no distinct nodulus, and wdth well-marked 
sculp til rings. 

RutHhvtion. Sanvordem, Portuguese India, 
a. var. afiinis [Stepli.). 

1917. HoplocheeteMa qffims, Stephenson, Rec. Ind, Miis. xiii; p. 399,. 
pli xvii, figs. 19, 20. 

As for the type form, except as follows :— 

Dorsal pores from 4/5 or 5/(3. Setal rings with irregular and 
moderately large dorsal break, 4-oyz or Jess behind clitellum, 2Syz 


Fig. 260 .—Eryihraodrihis suctoHus (Steph.) van. affinis ; male genital 
region ; pr.^ prost^itic apertures. 

or less anteriorly and posteriorly; ventral break small and more 
regular; thei'e may or may not be a tendency to coupling of the 
dorsal setae; numbers 72/v, 80/ix, 74/xii, 65/xix, and 60 in the 
middle of the body. Clitellum indistinct, xiii-xvi or |xiii-^xvi 
(== 3 or 4). Male area (text-fig. 260) saucer-like, depressed, oval 
with long axis longitudinal, with tWckened lip, extending over 
xvii-xix (without the lip). Prostatic apertures on xvii and xix,. 
near the posterior and anterior borders of the segments jespec- 
tively. Two transversely oval dark slightly sunken patches, mid- 
ventral or almost so, on ^^vii and xix, the anterior between the 
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anterior prostatic pores, the posterior rather behind the posterior 
])ores; or these patches may be represented by sunken fiat papilla), 
each surrounded by a groove, on 16/17 and 19/20 respectively. 
The anterior pair ot‘ papilla) ol the spernmthecal pores in front of 
the setal ring. 

Anterior seminal vesicles very large and irregular in shape ; 
posterior of moderate size. Prostatic ducts fine, much coiled, of 
some length, widening into a fusiform shining dilatation at the 
end. iSpermathecal diverticula 9-12 in number, iu an incomplete 
circle. 

Dktrihition, Moruiugao Bay, Portuguese India. 


Genus HOPLOCH.^TELLA Mich, gen. inquir. 

1886. Fenchata (part.), Bourne, P. Z. S. 1886, p. 667. 

1890. H.nploch(Bta, Bectdard, P. Z. S. 1890, p. 57. 

1895. Hoplochceta^ Beddard, Monog. p. 368. 

1900. HoplochcBtellttf Michaelsen, tier, x, p. 321. 

1909. Hoploch<Btella (part ), Michaelsen, Mem. Ind. Mus. i, p. 202. 

1917. Moplochcetella (part), Stephenson, Eeo. Ind. Mus. xiii, p. 364. 

1921. Hoplochcetellay J\Jichaelsen, Mt. Mus. Hamburg, xxxviii,. 
pp. 34, 38. 

Beta! arrangement perichietine. One oesophageal gizzard. 
Calcil'erous glands? Excretory system? Sexual apparatus^ 
acanthodnline. 

The genus was founded by Beddard for Bourne’s Perichceta 
sfuartiy shortly and somewhat enigmatically described in 1886; 
but Beddard withdrew the name again in 1895, apparently in the 
belief that we do not know enough about the worm to justify our 
assigning it to a definite genus. The name Hoplocliceta given to 
it by Beddard being [)reoccupied was altered to Hoplochcetella by 
Michaelsen in 1900, and Bourne’s data were accepted and 
supplemented by a perhaps rather too venturesome assumption 
regarding the nephridia, concerning which Bourne had given no 
information ; supposing these to be micronephridial, Michaelsen 
in 1909 united with Hoplochcetella some species of New* Zealand 
Plagiochceta. 

In 1917 I identified generically several new species of Indian 
worms with Hoplochcetella, and gave reasons for filling in the gaps- 
of our knowledge of the type form Perichceta stiiarti in a different 
way from that adopted by Michaelsen; I believed that the species 
of Plagiochcetci have no close connection with Hoplochcetella. 
More recently still, Michaelsen has expressed the opinion that 
Bourne W'ould have mentioned calciferous glands if they had been 
present, at any rate if well marked (since he records a series of 
dorsodateral swellings on the anterior part of the intestine), and 
hencef that this worm is not, as I had thought, closely related to 
my species of Ergihrceoclrilus which I first described under the 
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name Hoploclimtella \ he thinks it may. bo a Hoioascolex^ in which 
the perichcetine arrangement of the setae, beginning in some 
Indian species, has attained completeness. 

Distribution, Yercaud, near Salem, S. India. 

1. HoplochsBtella stxiarti {A. 0, Bourne), 

1886. Ferichceta stuaHiy Bourne, P. Z. S. 1880, p. 667. 

1889- Ferichaitastuartif Bourne, J. Asiatic Soc. Bengal, Iviii, p. 110. 

1891). Hoploch<eta stuarti^ Bedclard, P. Z. S. 1890, p. o?. 

1895, Jloplochceta stuartij Beddard, Monog, p. 368. 

1900. Iloplocheetelld stuarti, Michaelsen, Tier, x, p. 322. 

1917. Hoplochcctella stuartij Stephenson, Rec. Iiid. Mus. xiii, p. 354. 

1921. Iloploekcetella studrti, Michaelsen, Mt. Miis. Hamburg, 
xxxviii, p. 34. 

Length 141 mm.; diameter 4*5 mm. Segments 111. Setae in 
rings with small dorsal and ventral breaks, ca. 52 per segment; 
present on clitelliun. Clitelium well marked, xiv-xvi (=3). 
Prostatic pores two pairs, on xvii and xix, all contained in a 
whitish slightly depressed area, the male field, whicli extends over 
the greater portions ot xvii and xix, and over the whole, of xviii. 
Pemale pore single, on the anterior part of xiv. No special setm 
in xviii; copulatory sette on the anterior part of viii, a group on 
-each side, on papillae. 

In xxiii~xxvi (?) four pairs of dorso-laterally situated intestinal 
diverticula. Prostates two pairs, large, coiled, each extending 
hack through eight or nine segments. Spermathecae two pairs, 
in vii and viii; diverticula as a frill of seminal chambers round 
the base of the ampulla. 

EemarJcs, The description dates from a good many years back, 
and it was impossible to foresee at that time what characters 
would ultimately be of systematic imporfance; consequently it is 
very defective. The original is probably wrong in placing the 
gizzard in segment x. The question as to how much we really 
know about this worm is discussed by me in my paper of 1917, 
and by Michaelsen in his oI’ 1921. 

Bourne says that the worm is exceedingly common; when 
opportunity ofiers it should certainly be sought for, and subjected 
to a complete examination. 

Distribution, Yercaud, near Salem, S. India; in dry ground, 
often under large stones. 

Subfamily DIPLOCARDIINiE. 

1900. Diplocardiinas+TrigAstriiifle (part.), Michaelsen, Tier, x, 
pp. 324, m - 

1903. Diplocardiiufe-f Trjgastrinie (part.), Michaelsen, Geog. Vorbr, 
Olig. p. 106. 

1909. Di^locardiin^+Trigastrin© (part.), Michaelsen, Mein. Ind. 

1910, Diplocardiinas+Trigastrinse (part.), Michaelsen, Abh. Ver. 

Hamburg, xix, p. 26, 
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1915, Diplocardiince + Trigastriuse (part.), Michaelsen, Zweit. 
deutsch. Zent.-Afr. Exp. I, p. 180. 

1921. Triii^astnnje, Stephenson, P. Z, S, 1921, p. 111. 

1921. Diplocardiinw, Michaelsen, Mt. Mus. Hamburg’, xxxviii, 
p, 64. 

Setal arrangement luinbricine. Two oesophageal gizzards, 
seldom united into one large one taking up niore than one 
segment (in this case three pairs of large calcilerous glands in 
xv~xvii). 

A number of the forms included in the present subfamily were 
first put together by Michaelsen in 1895 as Benhamiacea (Verb. 
Naturw. Yer. Hamburg, (3) ii, p. 23), and later as Benhamini 
(1897, same journal (3) iv, p. 25), The name of this group 
appears as Trigastrinsc in the Tierreich volinne. / 

in 1921 1 proposed to reduce the content of this group by 
abstracting the genus EudicJioc/asier, which I placed in the 
Octochaetinse; the group came therefore to consist of Trigasier, 
Dicliogasier, and the new genus Monogaster^ established by 
iVlichaelfien for (at present) a single species, which is esseutiairy 
a IHchogaster in which the two gizzards have fused into one. 
Since this group was only a small one, and since the genus from 
w'hicli it takes its origin, Dijylocardia, was associated wdtb only one 
other, Zapotecia^ in the subfamily Diplocardiinm, it seemed more 
convenient to unite the two^subfamilies into one. The name of 
the combined group should doubtless be Diplocardiinae, as 
Michaelsen has it, not Trigastrinm, as wu'itten by me. 

Distribution. The Diplocardiiiia^ of India are confined to the 
genus Dichogaste)\ which occurs scattered over the W. coast, in the 
extreme south, in Ceylon, in the region of the Ganges delta, and 
far inland only in E. Eajputana and Darjiling District. The only 
possibly endemic species are D. travancoreyisis and D. curgensis^ and 
these must be considered as doubtful. Outside India the genus 
is endemic in Tropical Africa, the AV. Indies, and Central America ; 
but numerous species are found in the Malay Archipelago and 
Polynesia, which may not be endemic. 

Of the other genera Diplocardia and Zapotecia are North 
American, Trigaster West Indian and Mexican, and Monogaster 
West African. 

In the main line of descent of the Diplocardiinse from the 
“ original Acanthodriline,’^ the first stage is reached in the genus- 
Diplocardia^ in w'hich the gizzard is doubled; the next stage is 
represented by Trigaster^ where, in addition to the previous change, 
the excretory system has become micronephric; the next stage is 
that of Dichogaster, where calciferous glands have been developed 
in segments xv-xvii; lastly, in Monogaster the two gizzards have^ 
fusee? into one again, while for the rest the anatomy is as in 
DicMgaster. The geographical argument also supports the above^ 
pbylefcic arrangement of the genera (cf. Stephenson, 96). 
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1. Genus DICHOGASTER Bedel. 

1900. I)icho(/aster, Michaelsen, Tier, x, p. 334. 

1921. Dkhoija&terj Stephenson, P. Z. S. 1923, p. 110. 

Setje paired, all ventrally situated; cd approximately equal 
to ah. Prostatic pores one to three pairs, on xvii, or xix, or xvii 
and xix, or on xvii, xviii and xix, in ah or medial from a. 
*Spermathecal pores one or two pairs, in 7/8 and b/9 or one of 
these. Two gizzards in front of the testis segments. Usually 
three, seldom two pairs of calciferous glands behind the ovarian 
segment, usually in xv-xvii, rarely xiv-xvi. Micronephridial. 

The Distribution is given in the account of the subfamily. 

The synonymy of the geuiis may be gathered ironi Michaelsen’s 
Tierreich volume. It now includes the majority of the species 
formerly described as Benharnia. Essentially it embraces forms 
which are derived from the original Acanthodriline in having a 
double gizzard (the Biplocardia stage), micrunephridia (the Tri- 
gaster stage), and calciferous glands behind the ovarian segment. 
Tlie male organs may retain the acanthodriline condition (prostates 
•opening on xvii and xix, vasa deferentia on xviii), or reduction 
may have taken place (disappearance of one pair of prostates, 
union of the ending of tl»e vasa deferent ia with the remaining 
prostatic orifices); the spermatheem may remain as two pairs, or 
may be reduced to one pair along with the reduction of the 
prostates. (In one curious form there are three prostates, the 
vasa delerentia open on xvii, and the spermatliecse have been 
reduced to one pair.) 

All the Indian and many of the other species of the genus are 
small worms, the dissection of wdiieh is often difficult, since they 
go down to a diameter of 1 nun. or so. Tlaeir small size helps to 
explain how it is that they are so frequently introduced into 
localities so far removed from tlieir homes. 

If the investigator feels inclined to resort to section-cutting 
instead of dissection, he should remember (1) that a single 
specimen may be quite spoilt in the cutting if there should be, as 
not infrequently, a quantity of earth in the anterior part of the 
alimentary canal; (2) that the penial sehe are among the best 
means for the discrimination of species, and that these are 
destroved by section-cutting; (3) that the relations and shape of 
such things as the spermathecal diverticula, on which also much 
may hang, are better appreciated in a dissection than in a series 
of sections. 

Key to the Indian sjoedes of the genus Dichogaster, 


1. One pair of prostates. 2. 

Two pairs of prostates . 3. 

2. Tip of penial setm bent at a riglit angle .. I). crawL 

Tip of penial setfe not bent at a right 

angle. B>. salkns. 


r 
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All penial wetiie of the same form. 
Penial setae of two or more forms 


4. 

7. 


4. Spermathecal diverticulum simple, or 

with seminal chambers massed together , 5. 

Spermathecal diverticulum with two 

separate seminal chambers ... J). parva. 

h. Penial setm ending in a small knob .... D. affiais. 

Penial set>e not ending in a small knob¬ 
like thickening ... 0. 

45. Spermathecal diverticulum arises from 

middle of length of duct . D. travancorenm. 

. Spermathecal diverticulum arises from 

ental end of duct. IX curgensh. 

7. Spermathecal diverticula two, sessile.... I), bolaui var. malahavica^ 

Spermathecal diverticulum single . 8. 

8. One variety of the penial setm is knobbed 

at the end . -0. mocUgliani, 

None of the penial setne knobbed ait the end. 9. 

1). CHtelium ring-shaped; gizzards in v and 

vi. . D. maimjana, 

Clitellum saddle-shaped; gizzards in vii 
and viii .. iy> holani. 

The prostates have been investigated by Stephenson and llara 
Bam in D, affinis and B, malayana (92). 

Certain species show a beginning of the condition found in the 
genus Monogasier^ where the two gizzards are united into one. 
Thus ill malayana the gizzards, in v and vi, are not well 
separated; in D. bolaui var. malahm'ica the alimentary tube is 
scarcely constricted between the two. No doubt other species 
would show various grades of the same condition if examined, —< 
those species, at least, where the septum which should intervene 
between tlie two gizzards is wanting. 

1. Dichogaster affinis {Mich). 

1903. Dichogaster affinis^ Michnelsen, Sb. Pdhm. Ges. Prag, xl, 

p. 16. 

1904. Dichogaster affinis^ Michaelsen, Mt. Mus. Hamburg, xxi, 

p. 127. 

1910. Dichogaster affinis^ Michaelsen, Abh.Ver. Hamburg, xix, p. 98, 
1913. Dichogaster affinis, Stephenson, Spol. Zeyl. viii, p. 273. 

1916. Dichogaster affinis^ Stephenson, Rec. Ind. Mus. xii, p. 338. 

1919. Dichogaster affinis^ Stephenson and Haru Ram, Tr. Roy. 

Soc. Edin. hi, p. 4ol. 

1920. Dichogaster affinis, Stephenson, Mem. Ind. Mus. vii, p. 2o8. 


1895. Benhamia affinis, Beddard, Monog. p. 567. 

1900. Dichogaster affinis, Michaelsen, Tier, x, p. 345. 

Length 30-^32 mm.; diameter 1*2-1-5 mm. Segments ca. 140. 
Colourless. Prostomium epilobous. Dorsal pores from 5/6. 
Seto closely paired; 1 ^ 6 ^ = two-thirds of circumference. 

Clitellum saddle-shaped, xiii or xiv-xxi or xxii (= 8-10). Pro- 
etatic pores two pairs, on xvii and xix, in ah ; seminal grooves 
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almost straight, each included by a whitish wall, which also 
includes the prostatic pores. Sperinathecal pores two pairs, in a. 
One to three inidventral papillsc, seldom wanting, eye-shaped, on 
7/8-9/10, or 8/9 and 9/10, or one of the latter. 

Septa 9/10-12/13 strongly, 8/9 and 13/14 more slightly 
thickened. Gizzards in vi and vii. Calciferous glands three 
pairs, kidney-shaped, in xv-xvii, the most anterior the smallest. 
Micronephridia in three or four longitudinal rows on each side. 
Testes and funnels two pairs, free. Seminal vesicles in x, xi, and 
xii. Prostates straight. Spermathecse with very thick, fairly 
long duct, wliich bears immediately below' its middle a small 
club-shaped diverticulum. Penial seta^ thin, 0*3 nim. Jong, gently 
undulating, with knob-like distal end. 

BemarTcs. The genital “papillae” were scarcely such in some 
specimens I examined; each was an inconspicuous circular area, 
with a smaller circular marking in its centre. In one specimen 
I also found a small area similar to tliese between and behind 
the posterior prostatic apertures. 

The specimen from Ceylon that 1 examined w'as found in 
rotten wood. It possessed one segment less than normal in the 
anterior part of the body, and the organs therefore appeared one 
segment further forwards than usual; possibly the first segment 
may have been retracted. 

DistHhution. Bombay and Baroda, in Western India; Sbas- 
thancottah and Trivandrum, Travancore ; Peradeniya and Anura- 
dhapura, Ceylon. Outside India it is known from E. Africa, 
Mozambique, Madagascar, the Comoro Is., Siam, Cape Yerde Is., 
and Colombia. 




2. Dichogaster bolaui {Miclu). 

1900. Dichogaster holaui, Michaelsen, Tier, x, p. 840. 

1903. Dichogaster bolaui, Michaelaen, Sb. Bolini. Ges. Prag, xl, 

p. 16. 

1910. Dichoifaster bolaui Michkelsen, Abb. Yer. Hamburg, xix, 
p. 98. 

191(). Dichogaster bolaui subsp. palmicola, Stephenson, Bee. lud, 
Mus. xii, p. 348. 


1917. Dichogaster bolaui 
1920. Dichogaster bolaui 


, Stephenson, Rec. Ind. Mus. xhi, p. 413, 

, Stephenson, Mem. Ind. Mus. vii, p. 257. 


Length 20-40 nmi.; diameter li-l|mm. Segments 78-97. 
Unpigmented. Prostomium proepilobous. Dorsal pores from 5/6. 
Setae in general closely, towards the hinder end more widely 
paired; dd anteriorly=§ of circumference, in the hinder part 
little more than half the circumference. Clitellum saddle-shaped, 
xiii or xiv-xviii, xix oi>xx (= 5-8). Prostatic pores on xvii and 
xix; seminal grooves straight, bordered by flat walls, female 
pore single, on a papilla. Spermathecal ])ores two pairs. ^ 
Gizzards in vii and viii. Calciferous glands three pairs, oval, 
in xv-xvii. Micronephridia in three or four longitudinal rows on 
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each side. Two pairs testes and funnels. One pair vestigial 
seminal vesicles in xi. Prostates almost straight. Spermathecal 
ampulla sac-like; duct thick, faintly set ofE; diverticulum small, 
club-shaped, joining the middle of the duct. Penial setae of two 
forms: (i) 0*32 mm. long* 5/1 thick, with about eight sharp short 
teeth on the concave side of the distal end, tip slightly hooked; 
(ii) 0*27 mm. long, 5/1 thick, with slightly thickened distal end, 
which is broadened in the form ot a spatula and hollowed (often 
apparently scalpel-shaped). 

Distribution. Peradeniya (Ceylon); Ernakulam (Cochin), and 
Trivandrum (Travancore), in S. India; Kangamati, Bibpur, and 
Calcutta (Behgal); Junagarh (Kathiawar), Bombay, Bassein Kd., 
Baroda, in Western India; Bayana (E. Bajputana). It has a 
wide distribution outside India, including tropical Africa, N., 
Centra], and S. America, and the VV. Indies. 

a. var. malabarica Steph. 

1920. Dichoffmtei' holaui var. malabaricus^ Stephenson, Mera. 

Ind. Mus. vii, p. 257. 

Length 20-40 mm,; diameter 2| mm. Segments 86. Colour 
buff, unpigmented except for a dark middorsal stripe. Pro- 
stomiuni prolobous. Dorsal pores in 5/6, then absent till 11/12 
wliich is vestigial, well marked from 12/13 onwards. In general 
ah=ilaa=:^lbc.:=cd; in front of the clitellum the pairs are closer 
together, so that dd^ which behind is about ^ of the circum¬ 
ference, increases. Clitellum xiii-xx (= 8); dorsally extends 
over part of xxi also ; ring-shaped over xiii, thinned ventrally 
over xiv-xvi, thenceforward interrupted ventrally. SeininaL 
grooves run. in the interval between the lines a and 6, are straight, 
and bordered by whitish thickened lips, the inner lips being 
almost contiguous in the middle line. Spermathecal pores 
Ventral surface of Viii and perhaps of ix slightly thickened, and 
setfe rather irregular. 

Septum 4/5 slightly strengthened, 5/6 and 6/7 perhaps absent,. 
7/8 thin, 8/9 and 9/10 perhaps slightly thickened. Gizzards,in 
vii and viii. Calciferous glands in xv, xvi, and xvii, kidney¬ 
shaped. Intestine begins in xviii. Last hearts in xii. Testes, 
and funnels in xi. Seminal vesicles small, racemose, in xii. 
Small ovisacs in xiv. Prostates and the two kinds of penial 
setae as for type form. Spermathecte with two small sessile- 
diverticula attached about the middle of the duct. 

RemarJcs. The chief distinctions from the type are the two 
spermathecal divei'ticula, the clitellum (which is not saddle-shaped 
throughout), alicl the anterior male organs (which, however, may 
not ^ave been fully developed in the specimens I had for 
exani'ination). 

Distribution. Bombay. 
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S, Dichogaster crawi Eisen, 

1920. Dichof/aster craivi, Stephenson, Mem. Ind. Mus. vii, p. 258. 

1900. IHchoyaster craivif Eisen, P. Calif. Ac. (3) ii, p. 228, pL x, 
tigs. 82-91. 

1900. IHchoyatiter craioij Michaelseu, Tier, x, p. 846. 

1913. Dichogaster crawi, Michaelsen, Ann. Natal Mus. ii, p. 418. 

1916. Dichoyaster crawi, Michaelsen, Ark. f. Zool. x, p. 19. 

Length 40inm.; diameter ca. 1*5 mm. Segments 120. Pro¬ 
’s tomium (pro-?) epilobous; segment i very short. Setso closely 
paired; the median ventral interval aa contracted in the region of 
the prostatic pores, and less obviously also in the region of the 
spermathecal pores; cW greater than half the circiiriilerence; all 
setm with four or more slight notches or spines near the apex. 
Dorsal pores from 3/4. Clitellum ring-shaped, less developed 
ventrally, v]xiii-jxx (=7). Prostatic pores one pair, on papillae on 
xvii, in ab, contained in a narrow median sunken area on xyi-|xviii, 
the area broader on xvii; openings of vasa deferentia close to 
the prostatic pores; in some specimens the pores are borne on a 
transverse oval elevation on xvii, and occasionally there is a similar 
•elevation on xix. Spermathecal pores two pairs, in ah. 

Septa 4/5 and 10/11-13/14 thickened slightly, 6/7-9/10 wanting, 
11/12 and 12/13 double (abnormality?). Gizzards in vii and viii. 
'Calciferous glands three pairs, in xv-xvii, discharging by a 
common duct on each side in xvi. Last hearts in xii. Micro- 
nephridia in four longitudinal rows on each side. Two pairs 
racemose seminal vesicles in x4 and xii. Prostates confined to 
xvii, with long duct; ectal end of vas deferens as thick as 
prostatic duct. Spermathecal ampulla short and broad, with 
sharply demarcated duct which bulges all round below the ampulla, 
the part not'included in the body-wall being about tis long though 
not quite as broad as the ampulla; diverticulum with globular 
■seminal chamber, hanging down, entering ental end of duct; 
sometimes two diverticula. Penial seta) 0*4-0*6mm. long, thin, 
slightly bowed, distal end undulating, hair-like, with small 
terminal knob, bent at a right angle; the wavy outline is due to 
-a series of ridges on each side, corresponding to grooves on the 
opposite side, the two series of ridges alternating. 

Distribution, Pashok, Darjiling District. Outside India it has 
•been found between the roots of greenhouse plants in California 
(the original discovery), where in one of the places (San Francisco) 
it was supposed, probably erroneously, to have been introduced 
from Hawaii; N.\¥. Australia; Natal (Pietermaritzburg). 

4, Dichogaster curgensis Mich, 

1921. Dichoyaster curgensis, ]\lichaelsen, Mt. Mu.s. Hamburg, 

xxxviii, p. 54, text-lig. 6. 

Length 65-75 mm.; maximum diamefer ca. 2 mm. Segments 
'90-110. Colour an even grey, unpigmented, Prostomium 
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•epilobous ca. f. Dorsal pores from 11/12 (perhaps more 
anteriorly). Seta^ fine, closely paired; aa=bc; circum¬ 

ference. Clitellnm xiii-xx (==■ 8); may also include xii dorsally; 
ring-shaped, but less marked veiitrally ; when incompletely 
developed appears saddle-shaped ; setse ah of xvii, xyiii, and xix 
absent. M ale field depressed; prostatic pores on xvii, and xix, in 
line with ah ; the seminal groove somewhat bowed inwards. 
Female pores in the position of setao a on xiv. Spermathecal 
pores not obvious, two pairs, in 7/8 and 8/9, in line with a. 

Septa 0/7-12/13 (? 13/14) slightly thickened. Gizzards in vi 
and vii. Calciferous glands three pairs, in xv, xvi, and xvii; of 
approximately equal size, almost smooth. A moderately broad 
typhlosole. Funnels free in x and xi. Seminal vesicles? 
Prostates two pairs, confined to xvii and xix, the glandular 
portion simple, irregularly spindle-shaped ; the duct short and 
thin. Bpermathecal ampulla short and thick, passing into the 
duct, which is three times as long as ampulla, narrowing in its 
middle and eetal portions; diverticulum snjall, with three or four 
seminal cliainbers, with short and tliin stalk entering the ental 
end of duct, the whole as long avS the duct is thick. Penial setae 
slender, 1 mm. long, 0^ thick proximally, tapering gradually to a 
fine point; moderately bowed; distal portion undulating, whip¬ 
like, marked by a double series of scars, the proximal border of 
-each of which is formed by a relatively broad but only slightly 
projecting tooth. 

liemarks. Michaelsen considers this form to be perhaps identical 
with Fediivh^s Benhamia trca'a7icorensis\ and it does in fact seem 
probable that some of the apparent difterences between the two 
are due to faulty description by the earlier author the 

position of the gizzards). The spermathecae, however, seem to be 
of a different form, and the position of the caleiterous glands and 
of the last heart may also be really ditferent in the two. 

Distribution, Moonad and Bhagamanola, Coorg. 

5. Dichogaster malayana {Horst), 

1916. Dichogaster malayana^ Stephenson, Rec. lud. Mus. xii, p. 346, 
pi. xxxiii, figs. 35, 36. 

1919. Dichogaster malayana^ Stephenson and Haru Ram, Tr. Roy. 
8 oc. Edin. Hi, p. 451, pi. fig. 9. 

1895. Benhamia malayana j Beddard , Monog. p. 569. 

1900. Dichogaster malayana^ Michaelsen, Tier, x, p. 341. 

Length 20-30 mm.; maximum diameter 1’5 mm. Segments 
•92~95. Colour grey; clitellnm darker. Prostornium with pos¬ 
terior projecting angle ; segment i partly divided midventrally by 
a grfiove leading back from the border of the mouth. Dorsal pores 
fron? 5/6 or 6/7. Setae closely paired, all ventral; rtrt=6c=3a6= 
^cd. Clltellum xiii-xx (—S); brown in colour, but lighter along 
.a midventral strip (perhaps thinner here); sharply marked off by 
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a constriction at both ends. Prostatic poresS on xvii and xix^ 
between a and h (or ? in a); seminal grooves with slightly wavy 
course; indications of faint transverse grooves between the two 
pores of the same segment. Spermathecal pores in 7/8 and 8/9, 
in ah» 

Septum 4/5 the first, 7/8 the next; 10/11-12/13 slightly 
thi ckened. Gizzards in v and vi, not well separated, no septum 
attached between them. Caiciferous glands in xv-xvii, all about 
the same size. Mieronephridia in three or four longitudinal rows 
on each side, the ventralniost row the smallest; sometimes a fifth 
row of small nephridia ventral to the others; behind the ciitellai- 
region the nephridia have the form of flattened plates, in the 
clitellar region are more like the usual twisted tubes. Testes and 


clitellar region are more like the usual twisted tubes. 


Pig. 261 , — Dichogaster 'nialayana penial setflp; a, h, the two types^ 

numbered 1 and 3 in text; in text) resembles a except; that the 
thin expansion is one-sided. 

funnels free.in x and xi. Seminal vesicles in x and xi, sometimes 
in xii also. Prostates , in xvii and xix, vertically placed in the 
segments. Spermathecal ampulla small and ovoid, constricted 
from the duct; duct equal in size to the ampulla, pear-shaped, 
gradually narrowing ectally ; diverticulum (apparently not always 
present) small, tag-like, at middle of length of duct on its anterior 
face. Penial setae (text-fig. 261) of several types: (1) slender,. 
3‘5 g, thick, shaft straight, distal end flattened and ^oar-like, 
Cfc across; (2) 0-28 mm. long, 4^ thick, like the last, bi>|t the 
terminal expansion one-sided ; (3) stouter, 7 /a thick, distal portion 
gently curved, distal end with a few blunt projections on its sides 
and on the concavity oC the curve; (4) a mixed type, with the tip 
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of the second and the stout shaft of the third type, with a gentle 
almost even curve, the length across the curve 0*3 mm., and 
thickness at the middle O/r. 

Bistrihution^ Neyyatinkara, Travancore. Outside India has 
ibeen recorded from numerous localities in the Malay Archipelago. 

<). Dichogaster modiglianii {Rosa). 

1910. Dichogaster modiglianii^ Michaelsen, Abh. Ver. Hamburg, 
xix, p. 98._ 

1900. Dichogaster modigliaydij 3Iichaelsen, Tier, x, p. 346. 

Length 22min.; diameter 2 mm. Colour dark grey. Seg¬ 
ments 76. Prostomium proepilobous; segment i almost divided 
l)y a dorsal median groove. Borsal pores from 4/5. Setae paired, 
ail ventral; rta=:6c. Clitellnm xiii-xx( = 8); only ring-shaped 
•on xiii. Pro static pores on xvii and xix ; seminal grooves straight. 
Spermathecal poi'es two pairs. 

Micronephridia in four longitudinal rows on each side behind 
•olitelium. Spermathecal ampulla pear-shaped ; duct twice as long 
as and somewhat thicker than ampulla; diverticulum small, of an 
elongated pear-shape, hanging down, attached to ental part of duct. 
Penial sets© of two kinds: (i) distal end slightly bent, with slightly 
thickened tip, with scale-like elevations situated above slight con¬ 
strictions; (ii) smooth, distal end slightly bent, thread-like, with 
• slightly thickened tip in the form of a knob. 

Distrihidion. Calcutta (at the base of a leaf on the stem of a 
sago-palrn). Outside India is known from Sumatra and New 
Britain (Neu Pommern). 

7. Dichogaster parva {Mich,), 

1903. Dichogaster parva^ Michaelsen, Sb. Bdhni. Ges. Prag, xl, p. 15. 

1895. Benhamia pavva, Beddard, Monog. p. 571. 

1900, Michaelsen, Tier. X, p. 356. 

Length 32 min.; diameter 2 mm. Reddish in colour. Dorsal 
'pores from 5/6 or still further forwards. Setm closely paired, all 
ventral; of circumference. Clitellum swollen, ring- 

shaped blit less developed ventrally, ^xii or xiii~xx 8 or 8^). 
Prostatic pores two pairs, on xvii and xix, in ah ; seminal grooves 
straight, bordered by fairly broad walls which at the ends surround 
the prostatic pores. Spermathecal pores two pairs in ah, 

Calciferous glands three pairs, xv-xvii, narrowly bean-shaped, 
with several marked indentations on the convex side. Prostatic 
duct twice kinked. Spermathecal ampulla pear-shaped; duct 
shori^ and thick; diverticulum short, tubular, ending entally in 
two^seminal chambers which are separate from each other and 
.•spherical in sh^pe, close together; diverticulum joins ental portion 
•of duct. Penial setae 0*75“0’9 mm. long, at proximal end 10^ 
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thick, in the middle 4/i, and the distal end still thinnei”; the^ 
narrow distal end showing irregularly alternating obtuse feeble- 
bends; ornamentation of longitudinal scars, a small rounded pro¬ 
jection at the proximal end ot each. 

J}iMrihition, Peradeniya, Ceylon. The original find uas in 
Central Africa. 

8 , ricbogaster saliens 

1903. Dic/wf/aster saliem, MichaeUen, Sb. Bobm. Ges. Prag, xl. 
p, 13, text-tig. P. 

1895. Microdnliis scdiens, Eeddard, Monog, p. 50(>. 

1900. Dichoyaster salmis, Micbaelsexi, Tier, x, p. 343. 

Length 25-40 mm.; diameter 1*5 mm. Segments 96-'120, 
IJnpiguiented. Prostomium tanylobous, tongue narrow; groove 
1/2 less marked than the other grooves. Setso rather small, 
closely paired; aa^lc\ ci?d=| of circumference. Clitellum 
saddle-shaped, xiii-xix (= 7). Prostatic pores one pair, in the- 
setal zone of xvii, in a, on half moon-shaped papilhe, which 
take up all xvii and the anterior fourth of xviii, their straight sides- 
contiguous in the middle line. Spermathecal pores two pairs, 
inconspicuous, in 7/8 and 8/0, in a. Sometimes a pit, small, 
transversely situated, in 15/16. 

Septa all thin; 10/11-38/14 somewhat thicker than the rest.. 
Gizzards in vii and viii, Calciferous glands kidney-shaped, three 
pairs, in xv-xvil, with narrow ducts leading into the oesophagus, 
the anterior pair the smallest. Intestine begins in xviii, Micro- 
iiepbridia four or oftoner five on each side behind the clitellum. 
P'uniiels in x arid xi(apparently in testis sacs?). Seminal vesicles 
in xi and xii, racemose. Prostates in xvii, the glandular part 
thick and irregularly bent; duct thinner, fairly well demarcated. 
A hemispherical elevation internally corresponding to the groove 
in 15/16. Spermathecal ampulla small, ovoid; duct demarcated, 
double as long as ampulla, thin ; diverticulum joining ental end of 
duct, narrowly pear-shaped, banging down, half as long as duct. 
Penial setae ca. 0*6 ram, long, 12y. thick proximally, slightly 
curved in the shape of a sabre, gradually tapering; distal fourth 
with wavy course, at each bend a stout, blunt, scale-like tooth ; tip 
drawn oiit to a fine point, ending in a small knob. 

Distribution, Peradeniya, Ceylon. Known outside India from 
several places in the Malay Peninsula and Archipelago (Penang, 
'Singapore, Java), 

9. Bichogaster travancorensis (Fedarb), 

1898. Benhamia travaftcorenstSy Fedarb, J. Bombay Soc. xi, p. 433,. 
pi. i, figs. 6, 8, 9, 11,12. 

1900. Dichoyaster travancorensis, Micliaelsen, Tier, x, p. 363.; 

Length 75 mm.; diameter 2 mm. Segments 131. Dorsal pores, 
^‘commence posteriorly.’’ Setae in pairs, very close together. 
Clitellum saddle-shaped, xiv-xxi 8), 
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Septa 9/10~i3/14 thickened. Calciferous «knds in xiv~xvi,. 
pouch-shaped, the anterior the smallest, somewhat corrugated, 
with about six equal lobulations. Intestine begins in xvii.' Last 
hearts in xiii. vSperinsacs in xi and xii, very minute. Prostates 
fusiform, prolonged at one end into a narrower duct. Sper- 
mathecap two pairs, with ovoid ampulla, constricted from the duct, 
which is thick and dilated, equal to the ampulla in length ; 
diverticulum shortly cyliudricail, sessile on the duct at the middle 
of the length of the latter. Penial setae four times as long as the 
ordinary, ending in a fine whip-like end frequently bent into a, 
hoolc. 

Bemarks. The account is unsatisfactory. It is sciircely clear 
whether the setal pairs are very close together, or the two setm of 
a pair, probably the latter. According to the figure the prostates 
are in xvii aiul xix, but in the text they are said to be in xviii and 
xix. The gizzards are said to be in viii and ix; this is very far 
back. The spermathecjc, according to the figure, discharge at the 
hinder ends of the two gizzards respectively, i.in 8/9 and 9/10, 
which would be quite abnormal; probably they discharge in 7/8 
and 8/9, and the gizzardvS are in vii and viii. The meaning of the 
statement regarding the septa—that septa ix to xiv are thickened 
—•may or may not be exactly what I have given above, 

Michaelseids recently described D, curgemis is possibly identical 
with this species. 

JJistribution. Travancore. 




Subfamily OCNERODRILIN.®. 

1891. Ocnerodrilidffi, Beddard, Tr. Roy. Soc. Edin. xxxvi, p. 581. 

1895. Ocnerodriliacea, Michaelsen, Verb, naturw, Ver. Hamburg, 
(3) ii, p. 23. 

1895. Cryptodrilidae (part.) -f Acanthodrilidm (part.), Beddard,. 
Monbg. pp. 50(), 510, 515, 563. 

1897. Ocnerodrilini, Michaelsen, Verb, naturw. Ver. Hamburg,, 
(3) iv, p. 25. 

1900. Ocnerodrilinffi, Michoelsen, Tier, x, p. 368. 

1903. Ocneroddlina), Michaelaen, Geog. Verbr. dig. p.I18. 

1921. Ocnerodrilinai, Michaolsen, Mt. Mas. Hamburg, xxxviii, 
p. 58. 

Setal arrangement lumbricine. (Esophagus in segment ix 
(rarely ix and x) with paired diverticula or with an unpaired 
ventral sac (calciferous glands, chyle-sacs). Meganephridial. 
Prostates tubular, one to three pairs, with single-layered gland 
epithelium. Sexual apparatus acantbodriline, or in varying 
degree microscolecine (male pores on xvii or xviii; prostatic 
pores one to three pairs, on xvii, xviii, and xix; exceptionally 
mal^and prostatic pores shifted three segments further back); 
mal(J pores opening either separately from the prostatic pores 
(thouglv sometimes close to them) or fused with the anterior pair. 
Spermathecal pores, when present, in 7/8 or 8/9 or both of these.. 
Genital pores often unpaired, fused in the mid ventral lino. 
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The recognition of the present group of forms as a special sub¬ 
division was first made by Bedclard in 1891, when he created a 
'Separate family for the genus Ocnerodinlm, In his Monograph, 
rhowever, he gave up this division; but it was adopted by 
Michaelsen, and has been geneniHy recognized by subsequent 
writers* The distinguishing character of the group is the 
^presence of a ventral diverticulum, or of a pair of such diverti¬ 
cula, of the alimentary canal in segment ix. Various changes, , 
along the lines we are accustomed to see in other groups, have 
vtaken place in the various genera, but the above feature is 
common to all, and is evidence of their relationship. 

Thus the primitive genus Kema only differs froni the primitive 
Acanthodriline in the possession of the subfamily characteristic,— 
ithe oesophageal sacs in segment ix,—and in being protandric. 
Maheina, in the Seychelles, is acanthodriline, but metandric, and 
'.has two pairs of oesophageal appendages. The genus Ocnerodrilus 
is to be derived from Kerria by the reduction of the posterior 
male organs from the acanthodriline to the microscolecine con^ 
dition. Oordiodrihis comprises a group of species in which 
(.reduction of the posterior male organs is taking place in more 
■ than one w^ay, but in none of which it is complete; the oesophageal 
sac is unpaired. In Curgia the microscolecine reduction is com- 
rplete, and there are two unpaired oesophageal sacs, in ix and x ; 
the genus is metandric. JNannodrilxts retains the incomplete 
reduction of the posterior male organs, but differs from Oordio- 
drihes in the doubling of the gizzard. In Nematogenia, which 
possesses the two gizzards of Nannodrilus, the microscolecine 
reduction has been completed.’ Pygnmodrilus (which like Kerria^ 
Maheina, and NannodHhis does not occur in India) didders from 
the rcvst of the subfamily in having true diverticula on the 
sperm at hecal duct; its origin is uncertain. 

Distribution, While Ocnerodrilus is widely spread throughout 
India, the other three genera found in India are restricted to the 
South and Ceylon. Outside India the subfamily is found in the 
warmer regions of America and Africa—California and Arizona 
to Central Chile and the Argentine; Egypt and Upper Guinea to 
Natal; Maheina in the Seychelles. Certain forms are peregrine, 
two out of the four found in India, A number of species 
: are liumic in habitat. 

Keif to the Indian genera 0 /Ocnerodrilinse. 


1. (Esophageal sacs in ix and x .. . . Curgia, 

Oesophageal sacs in ix only....... 2. 

;. 2. Male pores on xviii . . Gordiodnlus. 

Male pores on xvii .. . r. .. 3. 

. Two gizzards in vi and vii . Nematogenia, 

No gizzard .... OcnerodMlus, 








CUBGIA.. 
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i: Genus CUKGIA Mich. 

1921. Curgia (typ. C. narayani)^ Micliaelsen, Mt. JMus. Hambur^^ 
xxxviii, p. 59, 

Set 80 closely paired. Prostatic pores one pair on xvii. 
Spermathecal pores one pair in furrow 8/9. An oesophageal 
gizzard in vii; two unpaired ventral chyle-sacs with narrow 
tubular central liiinen in ix and x. One pair of testes and funnels 
in xi. SpermathecsD without diverticulum. 

The genus has recently been established by Michaelsen for 
C. narayani It differs from all the previously known species of 
the subfamily, except Maheina braueri^ iu possessing chyle-sacs in 
two segments instead of in only one; these sacs agree in structure 
with those of the central lumen being narrow and 

tubular, and the thick wall being traversed in a longitudinal 
direction by nuineroiis chyle-canals. The only other point ol; 
difference from Gordiodrilus 's that the male apparatus is in 
Curgia purely microscolecine. 

The presence of two or three unpaired oesophageal sacs, of 
similar structure to those of the Ocnerodrilinse, in the Eudrilinae 
was oue of the reasons which caused Michaelsen to derive these 
latter from the former. The discovery of the genus Curgia, with 
two sacs in segments ix and x, ditnini.shes the distance between 
the two subfamilies. 

Distribution. Coorg, S. India. 

1. Curgia narayani Mkh. 

1921. Curcjia narayani, Michaelsen, Mt, Miis. Hamburg, xxxviii,. 
p.'59. 

Length ca. 100 mm,; diameter ca. 0*^-0’9 mm. or more ; long,, 
thread-like, binder end gradually tapering. Segments ca. 230. 
Ooloiir whitish. Prostoinium epilobous not cut off behind. 
SetiB'closely paired; aa=bc, dffZ=half the circumference. .Nephrid- 
iopores in ab. Oiitellum ? Male pores (? prostatic pores) as 
vtlxitish papillse on xvii in ab, apparently close behind the setal 
zone ; setse ab of segment xvii appai'ently absent. Eemale pores 
inconspicuous, anteriorly on xiv in the line Spermathecal 
pores one pair, in 8/9 in 6. 

Septa 6/7 and 7y^8 somewhat thickened; one or two in front 
and behind these also slightly thickened. Gizzard cylindrical, in 
vii. Qilsopbagus swollen and vascular in viii, ix, and x ; chyle- 
sacs in ix and x, ventral, unpaired, sessile, the axial canal com¬ 
municating with the oesophageal lumen, and around this 
“ chylus-tubes” and blood-vessels. Intestine beginning in xii 
no tvphlosole. Last heart in xi. Meganephridial. Testes and 
funnels free, one pair, in xi. Seminal vesicles, one pair, elongated, 
simple, and sac-like, occupying xii and xiii. Copulatory bursae 
projecting inwards in xvii, and receiving vasa deferentia. Pros¬ 
tates one pair, long,tubular, irregularly undulating and winding; 
beginning behind in xxii; the duct short, not sharply set off. 

2i 
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Spermathecae in ix, elongated, tubular, curved and winding; 
ampulla long; duct shorter, not sharply set off, not much thinner 
than ampulla ; no diverticulum. 

Distribution. R. Haiti, Madapur, Coorg. 


2. Uenus GOEDIODRILUS Bedd. 


1895. Gordiodrilus, Beddard, Monog. p. 506. 

1900. GordiodrUtiSj Michaelsen, Tier, x, p. 373. 

Vasa deferentia ending on xviii. Prostatic pores one or two 
pairs; one pair of prostatic pores approximated to the male pores; 
•either the anterior or tlie posterior or the only pair may be so 
approximated (in one case fused), so that the prostatie pores are 
on xvii and xviii, or xviii and xix, ot only on xviii; the whole of 
the pores of the male apparatus may be displaced backwards for 
three segments. One or no gizzard. A. single ventral cesophageal 
sac in ix. Spermathecae without diverticula on the duct, often 
with evaginatioris at the ectal end of the ampulla. 

Distribution. Noduraangad, Travancore. Outside, India is en¬ 
demic in Equatorial E. and W. Africa, and in Dominica in the 
W. Indies. 

1 . Gdrdiodrilus travancorensis Atich. 

1910. Gordiodrilm travancorensis, Michaelsen, Abh. Ver. Hamburg, 
xix, p. 98. 

Length 32 mrn.; maximum diameter | mm. Segments 84. 
Unpigmented, light grey in colour. Prostomium epilobous ^; 
tongue triangular, pointed behind. Setae fairly closely paired; aa 
very little greater than 5c, and on xviii and xix aa is much 
diminished ; f/d=ha]f of circumference. Clitellum saddle-shaped, 
or at least slightly developed between the lines aa, ^xiii-xix (=6j|) 
(so orig,), Prostatie pores two pairs, on small wart-like papillae 
in the situation of the missing setae h of xviii and xix ; seta* a of 
these segments well developed, but displaced more media'nwards; 
seminal grooves straight, bounded by low walls. Male pores 
apparently confluent with the anterior prostatie pores. Female 
pores in front of setae ah of xiv. Sperrnathecal pores two pairs, 
in 7/8 and 8/9, in line with h. 

Septa 6/7-8/9 much thickened, 5/6 and 9/10 slightly so, 
gizzard. A large median diverticulum depends, from the oeso- 
pbagus in ix; this has the usual structure in the genus—a fairly 
narrow lumen lined by cylindrical epithelium, and a thick wall 
penetrated by blood-vessels. Intestine begins in xiii. Testes and 
funnels in x and xi. Seminal vesicles one pair, in xii. Prostates 
two pairs, ending in xviii and xix, slender, moderately long, irregu¬ 
larly coiled, with short narrow duct. Sperrnathecal ampulla 
ijac-like; duct narrow,.about as long as ampulla. 
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Re^xarlcs, This species cornea near Q, zanziharicus^ and also haa 
relations with madagciscarmuis \ it thus illustrates a faunal 
reJatiorivship between India and East Africa, 

DisirihtUion. Nedumangaci, Travancore. 


3. aeniis NEMATOGENIA Eisen. 

1895. Ocnerodrilns (part.), Beddard, Monog. p. 510. 

19(X). Nematogeniaj Michaelsen, Tier, x, p. 376. . 

Male pores on xvii. Proatatic pores one pair, on xvii, fused 
with the male pores. Sperm at liecal pores one pair, in or immedi¬ 
ately behind 8-9. Two gizzards, in vi and vii. One pair of 
‘Oesophageal sacs in ix. One pair of testes and funnels free in xi. 
Spermathecal duct without diverticulum. 

BistrihiUion. In India found only at Peradeniya in Ceylon; 
■doubtless introduced into the Botanical Gardens there. Outside 
India the genus is*known from the Cameroons and Central 
America. 


1. Eematogenia panamaensis (Eisen), 

1903. Michaelsen, Sb. Bohm. Ges. Prag, 

xl, p. 16. 


1900, Nematogenia pananuiensis, Michaelsen, Tier, x, p. 376. 

Length 55-75 mm.; diameter 2 miu. Segments 110-120. 
Dorsal'pores from 10/11. Clitellum from ^xih, ^xiii, or xiv to 
xxi or xxii (=up to 9^); saddle-shaped, with however only a 
small ventral interval, except on xxii; this deficiency is filled up 
by a swelling of the surface ; setm ah absent on xvii. Prostatic 
pores as transverse slits on transversely oval papilhe, which are 
set on a raised cushion-like diamond-shaped median genital area; 
male pores open on the same papillae as and close to the prostatic 
pores, Spermathecal pores anteriorly on ix, in ah. 

Septum 4/5, the first, thin; 6/7-8/9 moderately strongly 
thickened, 5/6 and 9/10 less so. Two very small gizzards in vi 
and vii. Postclitellar nephridia with an investment of ccelomic 
cells. One pair of free testes and funnels in xi. One pair race¬ 
mose seminal vesicles in xii; ectal end of vas deferens not 
thickened. Prostates very long, reaching as far as xxxiii; tfie 
duct much shorter but only a little thinner than the glandular 
part. Spermathecal ampulla ovoid; duct very thin, shorter than 
ampulla; no diverticulum. 

jyhinhution, Peradeniya, Ceylon. Outside India is known 
from ^Panama and the Cameroons. 


2i2 
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4. Genus OCNERODRILUS Eise>i. 

1895. Ocnerodrilm (part.), Beddard, Monog. p. 510. 

1900. Ocnerodrilus, Michaelsen, Tier, x, p. 377. 

Male pores on xvii; prostatic pores one pair on xvii, fused 
with the male pores ; seldom a second pair on xviii. Spermathecal 
pores one pair or absent. No gizzard. One pair of cesopliageal 
sacs in ix, of simple constitution. Spermatheca3 without diverti¬ 
culum r 

Distrihution. The single species found in India is widely distri¬ 
buted, from Ceylon in the S. to Mardan in the extreme N., from 
Bombay in the W. to the Andamans in the E. The genus is 
endemic in America from California to Paraguay, and in the- 
W. Indies; it has been found in S. Africa (Natal). 

The genus may be divided into four subgenera: subgenus 
Ocnerodrilm^ with two pairs of testes and funnels, the testes- 
enclosed in testis sacs which are formed around them so as to 
exclude the funnels, without seminal vesiples, without sperina- 
thecae; Liodrihis, with two pairs of free testes and funnels, and 
one pair of spermatbecse opening in 7/8; llyogema^ with two 
pairs of free testes and funnels, and one pair of spermathectc' 
opening in 8/9 ; and BaphKhnlus^ with one pair of free testes and 
funnels, in x, and a pair of speripathecm opening in 8/9. 

1. Ocnerodrilus (Ocnerodriliis) occidentalis Ehen. 

1910. Ocnerod^Hlm (Ocnevodrihis) occickntalisj Michaelsen, Abh.. 

Ver. Hamburg, xix, p. 100. 

1914. Ocner'odnlus {OmeroMlufi) occidentalism Stepiienson, Rec,. 

Ind. Mils. X, p. 801. 

Omerodrilus {Ocnerodrihis) occidentalis, Stepheusoii, Bee-.. 

Ind. Mufl. xii, p. 348. 

1919. Ocnerodrilits (Ocnerodrilus) occidentalism Stephenson k HaTU- 

Rain, Tr. Roy, Soc. Edin. hi, p. 451, pL tig. 10. 

1919. Oenerodrilus {Ocnerodiilus) occidentalis, Stephenson & 

Prashad, Tr. Roy. Soc. Edin. lii, p. 463, pi. htrs. 3, 4. 

1920. Ocnerodrihis (Oenerodrilus) occidentalis, Stephenson, Mein.. 

Ind. Mus. vii, p. 258. 


1895. Oenerodrilus occidentalis, Beddard, Monog. p. 512. 

1900. Oenerodrilus (Oenerodrilus) occidentalis, Michaelaou, Tier, x, 
p. 877. 

Length 15-30 mm. (up to 36 mm. when living and moderately 
extended); diameter 1 mm. Segments 70. Clitellum ring- 
shaped, xiii or xiv-xix or xx (== (>-8). Male pores on small 
papiilfo on xvii, immediately lateral to the line of seteo b. 

tSepta 5yi5-ll/12 thickened, 6/7-9/10 fairly strongly, the others 
gradually less. Septal glands in v-viii approximately of tl^e same 
size. (Esophageal sacs with wsingle lumen, imperfectly divided up 
by folds of the wail'which project to a greater or less distance 
into the cavity. Two pairs testes, enlarged and dissolving into 
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masses of spermatozoa at their free ends, and surrounded by a 
peritoneal membrane after the manner of a testis sac. No 
seminal vesicles apart from these testis sacs. Ectal end of vasa 
deferentia not thickened. Prostates long and thick, extending 
through several segments beyond the. clitellar region posteriorly. 
jN^o sperinathecfe. 

Iiemarl'8, Eisen established a var. arizoncBy with the following 
characters;—Septa o/6-7/8 very slightly, 8/9~il/12 slightly 
thickened. Septal glands of various sizes, those in viii much 
smaller than those in front. Prostates small, not extending 
behind the clitellar i^egion. Length 15-25 min.^’ Michaelsen 
does not agree in assigning an independent status to" the variety; 
for example, he finds that the septal glands of segment viii may 
be only a little smaller than those of the preceding segments, and 
thus such specimens would be intermediate between the type form 
and the supposed variety. lu this I agree (75, 93). 

I have given an account of the vascular system (75); with 
Haru Earn, of the development of the prostate (92); and with 
Prashad, of the chyle-sacs (calciferous glands) (91). Fora com¬ 
parison of the testis sacs with those of other Oligochaota, see a 
discussion in Stephenson (100). 

Distnhution, Mardan and Eawal Pindi (Punjab); Kotah (Eaj- 
putana); Bombay; Andaman Is.; Nedumangad (Travancore); 
Panadhure (Ceylon). Outside India the species is known from 
N. America and Africa, including the Cape Verde Is. and Comoro 
•Is. It is thus a widely peregrine species. 


Subfamily EUORILINiE. 

1895. Eudrilidso, Boddard, Monog. p. 573. 

19(X). Eudriliiias, Michaelsen, Tier, x, p. 887. 

Setal arrangement lumbricine. Clitellum beginning with or iu 
front of XV, extending ov(U* two to six segments. Male pores and 
spermatbecal pores single or one pair, male pores on xvii.or xviii, 
spermathecal pores on x or further back. MeganephridiaL Pros¬ 
tates as euprostates not reducible to the acanthodriline type, 
the vasa deferentia entering the ental end of the gland or some 
other point in its extent. Female genital apparatus distinguished 
by a more or less close relation of the spermathecse to the other 
female organs—ovaries, oviducts, funnels, and ovisacs—fusion 
and connection by means of ccelomic tubes and chambers; the 
low'est grade of this condition consists iu the approximation of 
the spermathecsB to the other organs. 

Distrihition. The group has its home in tropical and subtropical 
Afri(^; the one species found in India is widely peregrine. 

The present subfamily presents many peculiarities of organisa¬ 
tion, which, si/ice there is only one peregrine species in India, 
cannot be discussed here. 
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Michaelsen derives the group from the OcnerodriUne brauch of 
the Megascolecid stem (45, p. 115). 

The subfamily is again divided by Michaelsen into Pareudrilacea 
and Eudrilacea. Eor the distinctions between these, cf, 45, 
p. 116; and for a discussion of the characters of the Eudrilacea,. 
to which the Indian species belongs, 130, p. 231. 

1. aenus EUDEILUS E. Perr, 

1896. F/udriliiSf Beddard, Moiiog. p. 603. 

1900. EudnluSf Michaelsen, Tier, x, p. 401. 

1915, j&Wnte,, Michaelsen, Zweit. deutsch. Zent.-Afr. Exp. I, L. 
p. 239. 

Setje closely paired. Male pores and spermathecal pores 
paired, the latter some distance in front of the former. Separate 
female pores not present (fused with the spermathecal pores). 
G-izzard in front of 7/8; two unpaired oesophageal sacs in x and 
xi, one pair of calciferous glands in xii. Holandric. No penial 
setae. Sexual organs completely paired. Oviduct (stalk of ovisac) 
united ectally with the spermathecm without separate opening to- 
the exterior. 

Distrihution, Equatorial W. Africa. The species which is found 
in India has been distributed over the whole tropical belt. 

1. Eudrilus eugeniae {Kinb,), 

1897. Eudrilus eugenic^., Michaelsen, Mt. Mus. Hamburg, xiv, p. 41. 

1898. Eudrilus eugenics^ Fedarb, J. Bombay Soc. xi, p. 431. 

1898. Eudrilus eugenia Michaelsen, Zool. Jahrb. Syst. xii, 

p, 144. 

1900. Eudrilus eugenice^ Michaelsen, Tier, x, p. 402., 

1003. Eudrilus eugenm, Michaelsen, Sb. Bolirn. Ges. Frag, xl, p. 16. 

1910. Eudrilus eugenicCj Michaelsen, Abb. Ver. Hamburg, xix„ 

p. 100. 

Length 32-140 mm.; diameter 5-8 mm. Segments 145-196. 
Colour brown and red to dark violet, Prostomium epilobous 
Setas lateral and ventral; aa somewhat greater than he. Clitellum 
ventrally somewhat less strongly developed, xiii or xiv-xviii (=5 
or 6). Male pores immediately in front of 17/18, in ah. Sperma¬ 
thecal pores fused with the female pores, immediately behind 13/14. 

Prostates with markedly set off narrow duct, sliiu'ply set olf 
from copulatory sacs; these sacs with Y-shaped appendages. 
The muscular atriiim-like cavity of the epermathecse with only 
one proper diverticulum, fairly close to the ental end and opposite 
the ovisac. Ovisac with long undulating stalk; the tube which 
leads from the ovarian chamber opens into the ectal end of the 
spermathecal ampulla. 

Bistrihution. Colombo, Peradeiiiya, Kandy, W. Province, Seu- 
tota, Panadhure (all Ceylon). Fedarb’s specimens may have 
come from Travancore, Poona, or H. Konkan—locality not stated. 
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Family LUMBIUCID.E, 

1895. Lumbricidtie -f* Geoscolicidie (excl. gen. Ilyogenia)^ Beddard, 
IMonog. pp. 622, 687. 

1900. LumbricidoB + Glossoscolecidse, Michaelsen, Tier. X; pp. 420^ 

1917. Lumbricidte, Michaelsen, Zool. Jahrb. 8yst. xli, p. 3. 

Asexual reproduction by production of zones of budding andi 
chains of individuals does not occur. IN’ornial seta3 S-sliaped^ 
usually eight per segment, seldom more. Male pores mostly 
intiw or anteclitellar. Spermathecal pores never only in 4/5, 
partly at least further back, if not altogether wanting. Clitellar 
epidermis never of only one layer of epithelium. Meganephridial; 
as a rule only one pair, seldmn two pairs of nephridia per segment.. 
'I'estes and funnels in x and xi or one of these; ovaries and 
funnels in xiii, very seldom a second pair of ovaries in xii.. 
Prostates as a rule wanting (if present— Kynotiis^ Olyphidrilm, 
OaUidrilus —spermatbecal pores in groups of several or of several 
pairs behind the testis segments). 

The union of the two groups Glossoscolecidm and Lumbricidac 
was first carried out by Michaelsen in 1897 (Mt. Mus. Hamburg,, 
xiv, pp. 57, 68), who made them two subfamilies, Geoscoleciiii and 
Lumbriciiii, of the family Luinbricidae. In the Tierreich volume 
however be reverted to the old arrangement of the two families 
but more recently still lie has again united them (1916, snjg,). 

The close connection betw^een the two groups has long been 
recognized ; a full discussion of the relationships betw'een the twb, 
and of the origin of the family and its relations th other families,, 
will be found in the paper just quoted. Since the number of 
Lumbricidse (inch Glossoscolecidse) in India is so small, and 
especially since even of these such a small proportion are endemic, 
the family can scarcely be looked upon as a proper part of the 
Indian fauna ; and it would therefore-be out of place to enter on 
a lengthy discussion of questions of classification, relationships,, 
and origins; this would bring in references to inimerous genera 
which are not found in India, and the whole subject must there¬ 
fore be studied in Miehaelsen’s paper. The result of Michaelsen’s 
argument is to establish the Lumhrieida) in the old sense as a 
subfamily of the Family Lumbricidae sensn lato, and to make it, aa 
the Lumbricinm, the equivalent of the subfamilies Glossoscolecina?, 
Sparganophilinj®, Microcheetinas, Criodrilinae and Hormogastrinoe. 

In MichaelseiVs last scheme (o/. p. 38) all the above subfamilies 
are given family rank, so that here the term Lumbricidse lias again 
the same content as in the Tierreich. 

Tbp Distrilmtion of the family Lumbricidae s. Z. takes in the 
W'bolS world with the exception of the 4ustralian region and 
Polynesia. The various subfamilies have however each their own. 
well-defined regions, which are broadly as follows. 
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The phyleticfilly oldest group, the Grlossoscolecinse, occupies 
Tropical S. America and the southern part of Central America; 
the Spargaiiophilinae, N. America, with two species in England ; 
the MicrochsBtineB have a more scattered distribution—the older 
genera in S. Africa and Madagascar, the aquatic Callidrilus jmd 
Olyphidrilus in Tropical E. Africa, tlie latter having also spread 
into India, Eurther India, and the Malay Archipelago, Dnocvihis 
ill Tropical S. America and southern Central America, and Ahna 
in Tropical W. and Central Africa and Egypt; the Criodrilinm 
inhabit a region which extends from England to Palestine 
(? to India); the Liimbricinee are endemic in temperate Eurasia 
and in the eastern part of N. America; and the Hormogastrinse 
on both sides of the western Mediterranean. 

Key to the Indian subfamilies of Lumbricidm. 

1. No obviously developed intestinal gizzard .... 2. 

An obvious intestinal gizztu’d present. Lumbricin.i-i. 

2. Genital setie, if present, are not grooved .... 3. 

Genital setoe present, with longitudinal grooves. Criobrilin.t^. 

S. Spermathecce at least partly in front of the ^ 

testis segments, or w'anting ... GLOSSosconKCiN.ai). 

SpermathecfB behind the testis segments; in 

addition, soine.tiiiies other, vestigial, sperma- 

thacee in the region of the testis segments .. Microch^tinje, 

Subfamily GLOSSOSCOLECINJE. 

11)00. Glossoscolecinm, Michaolsen, Tier, x, p. 420. 

1917. Glossdscolecinm, Michaelsen, Zool. Jahrb. Syst. xli, p. 64. 

Genital setm, if present, not grooved longitudinally. Male 
pores usually intracHtellar, seldom [Opistltodrihis) postclitellar. 
Spermathecal pores, if' iiot altogether absent, wholly or at any 
rate partly in front of the testis segments. A single oesophageal 
gizzard present. Calciferous glands (“ chyle sacs present. 

Distrilmtion. The subfamily is endemic only in Central and 
S. America as far as tlie Argentine, in the Bermudas and W, Indies. 
The only Indian species is Pontoscolecc cm^ethmirusy which has been 
carried all over the Tropics, where it is found on islands or near 
the coasts. 

1. Genus PONTOSCOLEX 

1896. PowYosco/tf.r, Beddard, Monog. p, 063. 

1900. PonioecoteXy Michaelsen, Tier, x, p. 424. 

1917. PontoscoleXj Michaelsen, Zool. Jahrb. Syst. xli, p, 233. 

Setm.at the hinder^eud of the body usually (? always) arriinged 
in quincunx. Male'pores and copukitory papilla) in the region of 
the clitellum. Three pairs of chyle-sacs in vii-ix, of complicated 
structure, originating dorsally. Nephridia with terminal sphincter. 
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•Sexual apparatus metandric and ruetag 3 nioii 8 ; seminal vesicles 
very long, piercing the successive septa for a long distance. 

Distribution. Por the Ijidiau distribution see under the species. 
'The original Imme of the genus is Central America. 

Michaelsen considers it doubtful vvhetlier the (jninennx arrai^ge- 
jnent in the hinder part of the body is a generic character; there 
4ire speciniens which show the regular arrangement in pairs 
throughout the body. These however may possibly have been 
injured, and the regenei'ated part may have produced set® M’ith 
the paired, aiTangenient, similar to that in the anterior part of the 
hody. 

1 . Pontoscolex corethrurus (Fr. Mull.). 

1897. Pontowofex coretiirums, ^lichaelsen, Mt. Mus. Hamburg, 

xiv, 247. 

1898. Pontoscolex coreth'uniSy Michaelsen, ZooL Jahrb. Syst. xii, 

p. 144. 

1900. Pontoscokx coret/ininiSj Micliaelseu, Tier, x, p. 425. 

1903. Pontoscolex corethrurus j Michaelsen, Sb. B(»hm. Ges. Prag, 

xl. p, 10. 

1904. Pontoscolex cvrethrurusj Michaelsen, Mt. Mus. Hamburg, 

xxi, p. 127. 

1909, Pontoscolex corethruriiSy Michaelsen, Mem. lad. Mus. i, 

p. 244. 

1910. Pontoscolex corethrurus^ Micliaelseu, Abb. Ver. Hamburgh 

xix, p. 101. 

1913. Pontoscolex oorethruruSy Michaelsen, JMt. Mus. Hamburg, 

XXX, p, 92. 

1915. Pontoscolex corethrurusy SUt'.phenson, Mem. Iiid. Mus. vi, 

p. 105. 

1916. Pontoscolex corethrurusy Steplienson, llec. Ind. Mus. xii, 

p. 349. 

J917. Pontoscolex corethruriiSy Michaelsen, Zool. Jahrb. Svst. xli, 

p. 234, 

1920. Pontoscolex corethrurusy Stephenson, Mem. Ind. Mus. vii, 

p. 258. 

1921. Pontoscolex corethrurus^ ^Michaelsen, Mt. ^lus. Hamburg, 

xxxviii, p. 68. 

1922. Pontoscolex corethruniSy Stephenson, llec. Ind. Mas. xxiv, 

p, 440. 

Length 00-120 inm.; diameter 4 mm. Segments 90-212. 
TJnpigmented. Prostominrn with segment i retractile. Setae 
slightly ornamented, transversely grooved at the trip (ornamen¬ 
tation often worn away); in the anterior part of the body closely 
paired, and exceptioiialiy so throughout the body; usually from 
about X or xii onwards the pairing is wider, and in the hinder 
part of the body the set03 are alternately widely and closely 
paired, with a quincunx arrangement. Setae in the hinder part of 
th(f body much enlarged, with straiglit distal end ; in the elite liar 
region more strongly ornamented. Nephridiopores in c. Clitellum 
XV or xvi-xxii or xxiii (= 8 or 9) ; thickened ridges (“ walls xix- 
xxii, outside the line of h. Male pores on 20/21 or immediately 
behind this. Spermathecai pores three pairs, in 6/7-8/9, in c. 




490 


Septa 5/6 (?), 6/7-10/11 thickened, the first fairJy strongly, the^ 
last two gradually less* Xjast heart in xi, Spermathecre very 
slenderly cdub-shaped. 

Remarks. In a worm probably belonging to this species (there 
is no other Indian worm which has the quincunx arrangement of 
the &etse) I tound the nepbridia of segment ii opening into the 
pharynx; they would therefore be peptonephridia. According tp 
Beddard these nephridia open on the surface of the body on 
segment ii, though owing to the great retractility of the anterior- 
end of the body this orilice may come to lie in a temporary buccal 
cavity. 

I found tlie septum 10/11 thin, and 9/10 absent; therP was 
also some irregularity in the attaclnnent to the parietes. 

JJistnhution, Hyderabad, IJeccan; Andaman Is.; Bombay, 
Poona, Ahmedabad (Western India); Adames Peak, Peradeniya,. 
Kandy, Colombo, Avissavela, W^. Haputale, the W. Province (all iix 
Ceylon); Mangalore, Calicut; Tinivellur, on the Malabar Coast; 
Shimoga (Mysore); Merkara, Madapur, X)ubari (Coorg); Coonoor 
(Kilgiris); Bonaccord, Ohimunga, Shasthancottah, Pallode,. 
Trivandrum, Kerumaadi, Vellanv, Neyvatinkara (Travancore). 

Outside India the species is circiimmundane. 


Subfamily MICROCHASTINGS. 

1900. jMicrochaetinao 4- Criodrilinm (part.), Michaelsen, Tier. x,. 
pp. 447, 468. V 

1917. Microchtetinee, Michaelsen, Zool. Johib. Syst. xli, p. 305. 

Korraal seta? in eight longitudinal rows. Genital seta), if 
present, not longitudinally grooved. Male pores ante- or intra- 
clitellar. Spermathecal pores mostly altogether behind the testis 
segments, occasionally vestigid spermathecm in addition in the 
region of the testes. An oesophageal gizzard present. Calciferous 
glands present or wanting. No obvious intestinal gizzard; a 
strengthening of the musculature at tlie beginning of tlie intestine 
may be present. Sexual appai^atus metagynous; seminal vesicles 
mostly short, not penetrating the septa so as to extend through 
several segments. 

The only Indian genus is GhjpMdrilua. 

Distribution. The subfamily is endemic in S. Africa, Tropical 
E. Africa, Madagascar, Central and N.E. Africa ; in 8. Asia and 
the Malay Archipelago (gen. OlypJiidrihis); md [gen. Drilocrius} 
in Central and S. America. 

1. Genus aLYPHIDRILTJS Horst. 

1895. Glyphidrilus -f Bilimhay Beddai’d, Monog. pp. 679, 086. 

ltK)0. OlyphidrUus, Michaelsen, Tier, x, p, 459. 

1909. Glyphidrilm, INIichaelsen, Mein. Ind. Mus. i, p, 244. 

1910. Olyp/ttdnlus, Michaelsen, Abb. Ver. Hamburg, xix, p. 103. 

1917. Glyphidrilus, Michaelsen, ZooL labrb. Syst. xli, p. 348. 


GLYPHIBRILL'S. 


491 


SetaB anteriorly widely, posteriorly more closely paired. In the 
liinder part of the body cld equal to or little greater than aa^. 
Male pores intraclitellar, behind segment xvi, on a dat surface 
included betw'eeu a pair of long ridges (ridges of puberty). 
Spennathecal pores in fi'ont of male pores. A well-developed 
gizzard in front of 8/9, in viii or vii and viii. !N^o caiciferous 
glands or oesophageal sacs. Cue pair of iiephridia per segment. 
Holandric and inetagynous. Testes and funnels free. No copu- 
latory sues. Prostates present (? always). 

Duhuhution. Kumaon Hist. (W. Ilimalayas); Jalpaiguri, 
Assam (E. Himalayas); Cuttack (Orissa); Luckno\v (U.P.);; 
Mysore; Travjuicore and the Malabar Coast; Burma. Outside 
India in Tropical E. Alrica, the Malay Peninsula, and Malay 
Archipelago (Borneo, Sumatra, Java, (Celebes). 

The locality Kumaon Hist. (Kichha, near Naini Tal) is that bi 
an immature species which could uot be identified (Miehaelsen,. 
Mem. Ind. Mus. i, p. 244). Miehaelsen points out that the 
Indian species form intermediate stages between the E. African 
species and those of the Malay Peninsula and Archipelago, not 
only geographically but as regards the specific characters also. 

Key to the Indian species q/* GMypbidrilus. 

1. Paired papillas in a single longitudinal series on each 


side.'. 2. 

Faked papilh© in two or three series on each side . * G. tnherosu». 

2. “ Wings ” end behind at or in front of segment 

... papHlatus, 

Wing'S end behind at xxxii or xxxiii . G. cmnandaleL 


1. G-lyphidrilus annandalei Mich, 

3 910. GlyphtdT'tius cimuindedeL Miehaelsen, Abh. Ver. Hamburir 
xix, p. 101. 

1911. Glyphidrihis annandntm) Cognetti, Ann. Mag. N. H. (8) 
502, pi. xiii, figs. 11, 12; G. achencoih (laps.), ib. 

1913. (^yphidvdus anna'ndtdei, Miehaelsen, Mt. Mus. IIaiubur<>', 
XXX, p. 92. 

1916. Gbjphidrilus annandalei, Stephenson, Pec. Ind. Mus. xii.. 

p. 349. 

1917. Glyplddrilns annandalei, Miehaelsen, Zool. Jahrb. Svst. xli.. 

pp. 344, 346. 

1921. Glyphidrilus annandalei, Stephenson, Rec. Ind. Mus. xxii 

p. 767. ^ 

1922. Glyphidvilus jftuviaf,ilis-\-G, eleyans-\~G^ vavu8’\~G, saffron-^ 

etim, Rao, Ann. Mag. N. H. (9) ix, pp. 53, 62, 64, 66, text- 
figs. 1-4. 

1922. Glyphidrilas annandalei, Stephenson, Ann. Mag. N. 11. (9),’ 

'( IX, p. 387, 

Length 90-165 inm.; maximum diameter 2*5-4 mm. Segments. 
125-322. Colour light to dark grey, unpigmented ; a slight rose 
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tint on the clitellum. Anterior end swollen, Hiaxinmin thickness 
about segment ix, diameter decreases gradually in the middle and' 
hinder parts of the body to only 1 mm. at the hinder end; in 
its posterior half the body is four-sided ip. section, the dorsal side 
the broadest; towards the hinder eiid the dorsal surface becomes 
more and more concave. Prostomium zygolobous, or sometimes 
prolobous ; segments from ii onwards tri- or rnultiapnular as far 
RS xiv, after which the annulation becomes indistinct. Anus a 
longitudinal slit at the hind end on the dorsal surface, inter¬ 
secting more or fewer of the terminal segments. Setae very widely 
paired as far as xii, the iiitersetal distances diminishing behind 
this ; aa : ab : he t cd : dd=:3 : 2 rS : 2 : 5 at first, but behind = 
4:2:4:2:7. Nephridiopores in b. Clitellum ring-shaped, 
beginning in xvii or xviii (or even as far forward as xiii) and 
extending to xxxvi *. . . xli (= 19-25), indistinctly limited behind 
and indeed more or less so in front also, liklges of puberty 
(“ wings ’’) run between the lines h and c, from xxv, xxyii or 
xxviii to xxxii or xxxiii, occasionally to xxxv, usually continued 
forwards as lower ridges or angles as far forwards as xviii; the 
ridges are bent downwards somewhat towards the bod 3 ^-wall. 
Papillae of puberty numerous, constant in position on each segment, 
but the number of segments bearing them is very variable ; they 
are roundish cushions on the hinder part of their segments, in two 
series, median and lateral, the latter paired, and situated between 
hand c; the median series begins on xi, xii,xiii or xiv, and ends at 
varying levels back to xxvi, but occasional papillae may be found 
further back, on .xxxv, xxxvi or xxxvii, the total number varying 
from 2 to 14 ; the lateral series begins on xiii, or on or behind 
XV, ends in front of the wings,"’ and another short series may 
begin behind the “wings.’’ Male pores as two point-like depres¬ 
sions in 29/30, in line with b. Spermathecal pores in groups of 
one to six, with the arrangement characteristic oi the genus, iu 
13/14 to 16/17 or 17/18 ; most have the full number of five in 

each group. . i 

Septa 6/7-11/12 thickened increasingly. A fairly large gizzard 
principally iu viii, tlie anterior end apparently getting into vii. 
Last heart in xi. Meganephric, Two pairs large funnels free iu 
X and xi. Pour pairs large irregular seminal i osicles in ix-xii. 
Prostates apparently absent. Ovisacs may be present iu xiv. 
Spermatliecae simple, thickly pear-shaped or spherical, with short 
and narrow stalk, in appearance sessile, the duct being embedded 
in the body-wall. 

Mewctrks, This species forms an intermediate link between the 
Further Indian and 3Ialayan species on the one hand and the 
isolated G, stuhlmanni of E. Africa on the other. 

We have two independent descriptions of this species, Cognetti 
having described it before receiving Michaelsen s paper. 

Autotomy appeai^s to be common iu the mature worms (Steptieu- 
son, 1921); , , 

Dhtrihution. Calicut, 3Ialapiiram, Tiruvallur, on the Malabar 
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coast; Arumanallur, Madatoray, Trivandrum, \’’ellany, Neyyan- 
tinkara, and PAzhagiapandipurain in Travancore; Dubari, Madapur, 
Traserpet, in Coorg ; Shimoga and ?Kadur Dist., Mysore. 

2. GlypliidriluE papillatus {Rosa). 

1890. JBUimba papiUata, Rosa, Ann. Mus. Genova, (2 a) ix d- 386 
pi. xii, tig. 1. ' / > r- >- 

1896. Bilimba papillatus, Beddard, Monog. p, 687. 

1896. Gb/pbidi-ilus papillatus, Micliaelson, Abh. Senckenb Ges 
xxiii, p, 196. 

1900. Glrjpkiclrilus papillatus^ Michaelsen, Tier, x, p. 459 

1917. QlyphMrilus papillatus, Michaolsen, Zool. Jalirb. Svst xli 

p. 344. ^ ^ 7 

1920. Glpphidrilus papillatus, Stephenson, Mem. Ind. Mus vii 
p. 258. • 7- 

Length 100-120 inm.; maximum diameter 3-5 mm. Seirinents 
202-330. Colour flesh or greyish, no distinct pigmentation 
Anterior segments atter v divided by secondary annulations. 
Posterior halt flattened dorsally, ventral .surface flattened for the 
greater part of its extent. Prostomiuiu large, pro- or zygolobous 
.Dorsal pores absent. Setae paired, the setal couples being behind 
the clitellum at the angles of the body ; in postclitellar region ah 
rather less than and =^^bc=:e<.l, dd» little greater than «« • in 
trout ot clitellum setae small and wider apart 5 in posterior part of 
body dd larger and be smaller, (tb=:^aa= ibo^cd=Zdsi. Clitellum 
rather iiideflnite, xvi-xxvi . . . xxxiv (= 11-19), Wiuas ventro¬ 
lateral, xviii-xxni . . . xxvi, attached outside the line of h 
Papillte large, ronud, flattened or slightly depressed in tlie middle’ 
on the posterior part of their segments, in two series, lateral and 
median ; tlie lateral in line with or slightly dorsal to the attach¬ 
ment of the wings, usually paired, on any of the segments x-xvii 
:vs well as occasionally on xxiii, xxiv, xxv or xxvi-xxviii- mediari 
papillae not so common as the lateral, on xi-xv and on’xvii and 
xviii, or may be absent altogether; the lateral may be onlv two 
pairs, or two on one side and one only on the other 

Septum 4/5 thin, 5/6 slightly, 6/7-9/10 moderately, and a few 
succeeding ones slightly thickened. Gizzard in vii and viii 7/8 
being adherent to it at its middle; rather small and fairly soft 
Intestine begins in svi. Hearts in x and xi. Testes and funnels* 
free in x and xi. Seminal lesicles four pairs, ix—xii usuallv 
deeply lobed, not always symmetrical. IVo prostates ’ Ovisacs 
in xiv, and apparently in xv also. Spermathecae in four series on 
each side, in 13/14-16/17, with sometimes additional ones in the 
next anterior groove; each is a small elongated saccule, adherent 
to the body-wall; each series consists of five on each side one 
each on the lines of a, h, c, and d, and one between h and c. ’ 

Remarks. The immature specimen which w'as described by Eosa 
wa| made the type of a new genus Bilimba ; Micliaelsen iii 1896 
showed that i^osa’s worm belonged to Qlyphidrilns. 

Distribution. Cohapo, Biapo Dist., Burma; Lucknow. 
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iFig. 2C)2.— Gl^pkidrilu8 Merosm Steph,; segments xviii-xxviii from tli© 
ventral surface, showing the papillae in this region, with the ventro¬ 
lateral ridge on one side and the cauliflower-like excrescence on the 
other. 

alight ridge to xv or xiv; they may grow out into a foliating tumour- 
like mass of numerous soft irregular closely apposed papillse, 
extending ventralwards nearly to the line of a (text-jQg. 262 ); 
similar patches may be present above the wings, between the mid- 
dorsal and the lateral lines. Papilla? small, white, rounded, on 
the posterior parts of their segments; an anterior set, on x, xi, 
and xii, a midventral and two lateral on each side, one of the 
lateral between a and &, and the other outside 6; a middle set on 
xvii-xix, or xviii and xix, paired, the full number being throe 
pairs per segment, one internal to a, one between a and 6,; and 
one outside b ; a posterior group on xxiv to xxviii, similar to the 
last, i,e. ail paired, but one or more may be wanting in any 
segment (text-iig. 262). 
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Septum 4/5 thiu, 5/6 slightly, 6/7 somewhat thickened, 7/8 
moderately, 8/2-11/12 or 12/13 slightly so. Gizzard in vii, 
sometimes extending into the hinder part of vi; degree of de¬ 
velopment varies, dften in some degree vestigial. No calciferous 
•glands. Intestine begins in xv. Last heart in xi. Testes and 
runne..s in x and xi. Seminal vesicles four pairs, i.x-xii. Ovisacs 

mxiv. Spermathecffi in xiv and XV, small siibspherical sacs : the 

•duct a short thin stalk, debouching into grooves 13/14 and 14/15 • 
three or four on each side in each segment, in line with a and h\ 

• between 6 and c, and in line witli c. 

Distribution. Cuttaclc (Orissa); Jalpaiguri (Bengal). 

Subfamily CRIODRlLINjei. 

-Micbaelsen, Tier, x, p. 463. 

1917. Cnodriliniie, Michaelsen, Zool. Jahrb. Syst. xli, p. 372, 

Genital setsB longitudinally grooved. Male pores preclitellar. 
-on XV, on glandular elevations. Calciferous glands w’anting ■ an 
•^obvious gizzard wanting, but an indefinite strengthening of’ the 
muscular coat at the beginning of the intestine present. Sexual 
apparatus holandric and metagynous; no prostates; muscular 
copulatory sacs present. iNo spermathecffi. 

IfiThe Distribution is that of Criodrilus lacuum, the only specie-s 
till recently recognised, with, in addition, Enghmd (Anagaster 
fontinaks p rieiid). 

1. Genus CRIODRILUS Ho^instr. 

180o. 07Wr///^«/B».4(idard, Monog*. p. 6()5, 

1900. Cnodrilnsy Hicliaelsen, Tier, x, p. 467. 

1017. Ci'iodriliiSj Micluiolseii, Zool. Jaxirb. Syst. x)i^ p. 372 

■Prostomium zygolobous. Middle part of bod’v four-an<r]ed 
Anus dorso-termmal. Sete closely paired. Four pairs of seutinal 
vesicles in ix -xii. 

1. Criodrilus lacuiun i/o/histr. 

-■ Stephenson, Rec. Ind. -Vns. x, n. 258 

1 Jlo. CriodrduB lacuum^ StepUensoii, Mem. Ind. Mus. v, p 145 

1884. Criodrilus lactium, Vejdovsky, Monoff. p. 57 nl v oi 

pi.-xiii, figs. 12-24, pi. xiv,%s. 1-16 
188/. Cnodrdm l/icuum. Orley, Quart. Jourii. .Mic Sci xxvii 
p. 551, pi. x.xxviii, tigs. 1-8. 

1887. CnWW/KS focwam, IBenham, Quart. Jouru. Mie Sei xxvii; 

p. o61, pi. xx.xTiii, figs. 9-19. xxviii, 

1888. Criodrilm Utemtm, Collin, Z. wiss. Zool. xlvi d 471 

pl, xxm. 

1917. CWodr/h/s facaam, Michaelsen, Zool. Jahrb. Syst xli p 373 

(The above i-efevences contain descriptions of the worm nnrl iil Lk-.V 
the last, by Michaohen, consisting for the most part of a fulfaccount of 
••tne normal and genital setse.) Lcount or 

Length 120-320 mm.; diameter 4-5 mm. or more. Segments 
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200- 450 mm. Colour light or <lark brown to green. Prostomiuro 
zv <^olobou8. Boily front about ix onwards quudrangiilar in section;; 
anus postero-dorsal. Setie ornamented, closely paired; with two 
longitudinal series of broad scars with curved, elevated, and irregu¬ 
larly toothed proximal edges, each taking up halt the circuin- 

lerence of the seta, and alternating in the two senes as regards, 
their position on the shaft; id only a little greater than an. 
Clitetlum not marked, indistinctly limited, xvi-xlyii (-- 64). 
Male pores on xv, external to ft, on large low glandular cushions 
which laterally are somewliat wrinkled, extending over xv and xvi,. 
and nearly reaching to the line of c. Female pores on xiv, im- 
mediatelv outside ft, on similar smaller cushions. Setse ab of 
x-xiv, xvii, and xix often on glandiilav elevations, and so back to- 
xxiii, the elevations becoming gradually smaller. 

Gizzard rudimentary, in xii-xiv. Seminal resides four pairs, 
in ix -xii. Vasa deferentia opening on to the .surface through a 
hemispherical gland (prostate ?). Spennatlieca absent. 
seta! much thinner than the normal seta), the iiodu as situated 
markedly proximal; the distal half showing four longitudinal- 
ridges separated by grooves; only set® a of xii, iin, xm-x\iii ( )■ 
thus modified. 

Jiemarks. Unfortunately the specimens diagnosed as belonging 
to this species were not fully mature, and there is therefore an 
element of doubt in the identification. ^ 

Distribution. In India from the Chilka l-ake on the E. coast 
Tlie species is widely spreud in Europe, and occurs in Syna and 
Palestine ; it is liiiinic in habitat. 


U. 

Ihd. Mus. i, pp. 116, 246,. 


Subfamily LUMBRICIN^. 

1895. Linnbricida>, Beddard, Monog. p. 

1900. Lumbricida), Mlchaelsen, Tier. ^*.P' 

1909. Lumbricidoe, Micbaelsen, Mem. inc ’ 

247 

1910. Lutiibricidoa, Micliaolson, Abh. Ver. Hamburg, xix; pp. 17, 

29. 

Male pores anteclitellar, as a rule on xy, seldom further forwards, 
on a flat surface or on or between swollen glandular elevations. 
Smrrmathecal pores often wanting, usually iri the region ot the 
te-itis segments, often behind, seldom m front of them. Genital 
Sre (no^. known in all forms) longitudinally grooved. CEsopha- 
IaTgii 5 /.ard wanting; calciferons glands usually present; an 
oLiols giz-Aril is developed at the beginning of the ’njfstine. 
Svual apparatus as a rule holandric, seldom (? only ladiyidually)- 
metandrio; metagynoiis. Copalafory sacs and prostates wanting. 

DistriMion. The subfamily is wklely distributed in I* 
occurring throughout Kashmir and the Punjab, in both Weitern 
flnd Eastern Iliinalayas, at Calcutta, at I artiibgarli and Mt. -d-bu. 
S in tte Nilgiri., I'alni,, n»d Tr.™n<»», and .« th. 
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Kicobar Islands. But tin’s wide distribution is due to the pere¬ 
grine species, endemic species being found only in Kashmir, the 
runjab (m the Western Himalayas), and at Calcutta. The head¬ 
quarters of the subfamily is S. Europe, especially the Caucasus 
region; it is the doininaut group over the whole of temperate 
Eurasia, being endemic in IST. and N.W. Europe, Central and 
S. Europe, Japan, Turkestan, Transcaucasia, Asia Minor, Syria, 
and Pale.stine, with a few Indian species and one in S.W. Persia; it 
has toiinded a siiiall colony of endemic forms in Eastern K. America. 

I he further division of the subfamily has given much trouble ; 
the history of the attempts which have been made is given by 
Michaelsen (126), who finds that of the genera and subgenera 
which he recognized in the Tierreich volume a number must dis¬ 
appear, since they grade into one another in manifold ways. The 
only genera which can be definitely separated are l/elodnlvs 
AUololophora), OeioUnum, and Lumhricvs-, and of the siib- 
^nera of//rfodri/mf there is no sharp line between Eisenia and 
JJemlrobwna, nor between Eisenia and ELuniella, while there are 
difflculties in separating Dendrobema and AUolobophora. Alloloho- 
phora and Octolasium, Bimastus and the subgenus llelodrilus. 
-Micnaelsen leaves the subgenera, however {Eisenia, Eiseniellu, 
AUolobophora, Birnashis, Dendrobmna, and Eophila—ihe) latter the 
equivalent of the subgeniis llelodrilus of the Tierreich volume) 
considering that the distinction of subgenera need not be as 
cleniiite as that of genera. 

. 1 . ij 0 generic name Ilelodvilvs^ used in the Tierreich voJuine is 
replaced by Alhlohophora in Michaelsen, 87 a, p. 40. 

to Oeuera and ^uhgenera oy^IiUinbrieince, 

1 . Gizzard confined to one segment; sperma- 
thecal pores between d and the middorsal 

VI'/- .V. AUolobophora subaen. 

Testes and funnels mostly in testis sacs, 
seldcnn in cceiomic spaces incompletely 
closed by the junction of the septa or by 
strands of tissue (in the latter cases more 

than three pairs of seminal vesicles) *. 7 . 

S. Sperrnathecal pores occurring singly (i. e,, not 

in groups) in or close to the middorsal line . AlMoUphora suh?en 
bperniathecal pores often absent, usually 
occurring singly, and then in or below r/; l « • 

often also in groups of several, and then 

partly in and partly above d. 4 . AUolobophora {v,kA.\. 

4. Two pairs seminal vesicles in XI and xii .. 5 . ^ J 

Three or four pairs seminal vesicles ...... 6 . 

5. Cli telluin extending at least to 32/33, usually 

further back; snermathecae usually pre¬ 
set,-—if absent, cl itellum extends some dis- 

tance back beyond 32/33 . sufcgen. Eophila. 

Uiitelluin extending at most to 32/33, usually 

not so far; spermathec© absent .. subgen. Bhnastus 

2k 
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0 . Setae more or less closely paired; four 

pairs seminal vesicles in ix-xii, those ot x ^ 77 » i ? 

approximately ns large as those in ix .... subgeu. Allolobopiiora. 
Seta? mostly widely paired or separated, 
seldom closely paired; upally three pairs 
seminal vesicles, in ix, xi, and xii, seldom 
(only when the setae are widely paired) a 

fourth pair of small seminal vesicles in X, 

these being much smaller than those iii ix . subgen. Dendrood^a, 
Testes and funnels enclosed in a single un¬ 
paired testis sac; three pairs seminal 
vesicles in ix, xi, and xii; two pairs sper- ^ 

mathecm .- Lnmhricm, 

Testes and funnels enclosed in paired testis 
sacs, or in incompletely closed ccelo 111 ic 
spaces; in the last case, tts usually, more 
than two pairs apermathecm; four pairs 

seminal vesicles .. Octolasium, 

The subgen. EisemeUa has not so far been found in India. 

1. Genus ALLOLOBOPHOKA Eisen. 

1896. Allurm -f "Tetragonnrus + Allolobophora (part.), Beddard, 
Monog. pp. 695, 697,69^ 

1900. Helodrilm + Elsenia +• Biseniella, Micbaelseu, Tier, x, 
pp. 471, 474, 479. 

1910. Jlelodrilus, Michaelsen, Annuairo Mus. St. P^tersb. xv, p. 10. 

1918. Allolobophora, Michaelsen, Zool. Jahrb. Syst. xli, p. 40. 

Testes and funnels free. 

There is now no other character which will apply to all the 
forms which come under this large genus. The prostoiniiun is 
usually epilobous, but any other form may occur. The set® may 
be closely paired, or widely paired, or even separated, i, e., not in 
pairs at all. Spermathecso may be absent, or there may be two, 
three, or four pairs, or the spermathecm may be in groups. The 
gizzard may be confined to one segment (subgen. Eiseniella), or 
may take up more than one. The seminal vesicles may be two, 
three, or four pairs. 

JDistrihution. In India is found in Kashmir, the K.W. Frontier 
Province, the Punjab, Western and Eastern Himalayas, Bengal, 
Rajputana, and S. India. It appears to be endemic in Kashmir, 
the Western Himalayas, and at Calcutta, but by far the greater 
-number of the records are of peregrine species. Outside India the 
genus is endemic in the whole area of the subfamily. 

Subgenus Eisbnia. Malm, 

1895, Allolobophora (part.) Beddard, Monog. p. 69a 

1900. Biscrna (gen.), Michaelsen, Tier, x, p. 474. 

1910. Eisenia (subgen.), Michaelsen, Anuuaire Mus. St. P^tersb. 

XV, p. 8. 

Prostomium ef)i- to tanylobous. Setso closely or widely to very 
-widely paired. Spermathecal pores two or three pairs, in 8/9- 
10/11, above cl, in or near the middorsal line. Gizzard taking 
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up more than one segment. Three or four pairs of seminal 
vesicles, in ix, xi, and xii, or in ix~xii. 

The two Indian species are easily sepai'ated by their colour; the 
transverse pigmented bands over the dorsum in A, (E,)fcetida are 
very distinctive. 

1. Allolobophora (Eisenia) fcatida (Sav.), 

1891. Allolobophora fmiiday Rosa, Ann. llofinus. Wien, vi, p. 381 
1895. Allolobophora fwtida^ Beddai'd, Monog. p. 702, 

1900. Eisenia fmtida^ Michaelsen, Tier, x, p. 475. 

1909. Eisenia fvetiday Michaelsen, Mem. Ind. Mus. i, p. 245. 

1910. Medodrihis {Eisenia) foetidus, Michaelsen, Abh. Ver. Ham¬ 

burg, xix, p. 104. 

1913. Ilelodrilm {Eisenia) fadidusj Michaelsen, Mt. Mus. Ham¬ 

burg, XXX, p. 92. 

1914. Ilelodrifus {Eisenia) foetidusy Stephenson, Kec. Ind. Mus. x, 

p. 363. . r , 

1910. Helodnlus {Eisenia) fwtida, Stephenson, Rec. lud. Mus. xii, 
p. 352. . 

1917. Ilelodrilm (Eisenia) fcetidus, Stephenson, Rec. Ind. Mus. 
xiii, p. 414. 

Length 60-90 mm.; diameter 3-4 mm. In life with red, 
purple, or brown segmental bands over dorsum, separated bv 
])aler intervals ; the bands slightly marked in ix-xi, except mid- 
dorsal ly; bands sometimes two per segment; ventral surface pale. 
Prostomium epilobous Dorsal pores from 4/5. Setse slender, 
•oroamented, closely paired ; aa^bc\ tW=half the circumference. 
Olitellum from xxiv, xxv, or xxvi to xxxii (= 7-9). Ridges 
(“ walls '') at maturity on 3-4 segments, xxvii or |xxviii to xxx or 
xxxi. Male pores with fairly large raised areas which do not 
transgress the limits of xv. Spermatliecal pores two pairs, in 
9/10 and 10/11, near the middorsal line. 

Distribution. Simla and neighbourhood; Kodaikanal and neigh¬ 
bourhood, Palni Hills; Coonoor, Nilgiri lliUs; Ponmudi, Tra- 
vancore ; Sevok, Darjiling Dist.; Hicobar Islands. 

’2. Allolobophora (Eisenia) rosea {Sav.). 

1909. Eisenia rosea^ Michaelsen, Mem. Ind. Mus. i, p. 245. 


1895, Allolobophora rosea^ Beddard, Monog. p. 714. 

1900. Eisenia roseUf Michaelsen, Tier, x, p. 478. 

Length 25-60 rnm.; diameter 3-4 mm. Segments 120-150. 
Plesh-coloured in life, unpigmented. Prostomium epilobous 4. 
Dorsal pores from 4/5. Setae in general slender, in the anterior 
part of the body very slender, closely paired; aa rather greater 
tlmn he; dd anteriorly equal to about half the circumference, 
posteriorly equal to one-third the circumference. Clitelliim from 
xxiv, XXV, or xxvi to xxxii to xxxiii (= 7-9). Ridges (“walls”) 
generally from xxix to xxxi, less 6fteu xxx to xxxi. Male pores in 

2 if 
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large transverse furrows on transverselj elongated elevated glan¬ 
dular areas wliich do not transgress the limits of xv. Spermathecal 
pores two pairs, in 9/10 and 10/11, close to the mid-dorsal line. 
Ventral or lateral or all setae of ix or x or (and) sii or xiii more 
rarely of xxiv, situated on transversely elongated papillse and 
modified as genital set®, 0-8 mm. long and 20 u thick, grooved 
and simply curved. 

IHstribution. Gurez, Kashmir. 


feubgen. AhoIiOBophoiia Eisen em. Rosa. 

(gen-) (part.), Beddard, Monog. p. 698. 
(subgeu.), Michaelsen, Tier, x, p. 480. 

UUO AUolohophora (subgen.), Michaelsen, Amniaire Mus. St 
PiStersl). isv, p. 4. 

Prostomiiini epiiobous, seHom tanylobous. Set® more 

or less closely paired. Spermatliecal pores at most three pairs or 
])air8 of groups, in cd. Gizzard taking up more than one seg¬ 
ment. Seminal vesicles four pairs, in ix-xii, those of x approxi- 

mately as large as those of ix (? always). 

The two Indian species are immediately distinguishable by the 
position and extent of the clifcellum and ridges of puberty. 

8. AUolohophora (AUolohophora) caliginosa {Sav.') f. typica. 

1909. Ilelodnlus (AllolobojAo,-a) ealiginosus f. tijpica, Michaelsen 
Mem. Ind. Ahis. i, p. 245. ^ 

loPi- caliginosa (part.), Beddard, Moiiog. p. 699. 

1.100. HehdrUus (Allolobophora) ealiginosus (fypicw),'Michaelsen, 
lier. X, pp. 482, 483. ’ 

Length 60-160 mm.; diameter 4-6 inm. Segments 104-248 
Colour very variable m life, grey, flesh-coloured, brown, yellowish, 
slate-blue, but never purple. Prostomium epilobous tongue 
cut off behind. Dorsal pores from 9/10 or less often 8/9. Set® 
closely paired, the lateral especiaily closely; tw greater than 6c- 
tM=halt the circumference or somewhat le.S8. Clitellum saddle- 
shaped, XXvi, xxvii, or xxviii to xxxiv or xxxv(= 7-10) Tubercles 
of puberty tu o pairs on xxxi and xxxiii. Male pores in transver.se 
slits, on usually much elevated glandular areas, wliich take up 
xiv-xvi (these areas seldom slight and inconspicuous, not ele¬ 
vated). Spermathecal pores two pairs, in 9/10 and 10/11, on cd 
Set® ah of IX, X, and xi usually on broad papill® (and so also some 
of -hose in the chtellai- region ?), transformed into genital set® 
grooved, somewhat longer and thinner than the normal set®’ 
slightly curved. » 

Septa 5/^9/10 thickened, 7/8 most so. Seminal vesiclsJs of ix 
ai)d X small. . ^ 

Distribxiiion^ Simla. 
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a. subsp. trapezoides {Ant. Dug.). 

1909. Melodrihifi {Allolohophora) caliginosus f. Michael- 

g(en, Mem. Iiid. Mus. i, p. 245. 

, 1914. Helodvilm {Allolohophora) caliginosus i. trapezoides 
son, lieo. Ind. Mus. x, p. 368. 

1916. llelodrilus {Allolohophora) caliginosm f. trapezoides^ Prasliad, 

J. Bombay Soc. xxiv, p. 495, pi. i, figs. 5,9-12; plii,iig. 1. 

1917. Helodrilm .{Allolohophora) caliginosus subsp. trapezoulesy 

Stephenson, Eec. lud. Mus. xiii, p. 413. 

1917. Ilelodrilus ealiginostis. Stephenson, Quart. J. Mic, Sci. Ixii, 
pp. 269, 279, pi. xix, figs, 6, 10. 

1919. Helodrilm calif/inosusy Stephenson & Prashad, Tr. Roy. Soc. 

Edin. lii, p. 470, pi. figs. 12, 13. 

1920. Ilelodrilus ealiginostis xav. trapezoidesy Stephenson, Mem. 

Ind. Mus. vii, p. 200. 

1922. Ilelodrilus {Allolohophora) caligmosns subsp. trapezotdeSy 
Stepbenaon, llec. Ind. Mus. xxiv, p. 440. 

1895. Allolohophora caliginosa (part.), Beddard, Monog. p. 699. 

1900. Helodrilus ( Allolobophora) caliginosm trapezoides j Rlicliaelsen, 
Tier. X, p. 483. 

Tubercles of puberty conjoined to form a wall from xxxi to 
xxxiii or xxxiv. Otherwise as in the f. typica. 

liemarlcfi. The ridges may be formed of imperfectly fused 
tubercles; or they may extend forwards to the anterior limit of. 
the clitellum, becoming more cut up into tubercles in the anterior 
segments. The pharyngeal gland cells have been studied by 
Stephenson (87), and the calciferous glands by Stephenson and 
Prashad (91). 

Distribution. Gilgit; Gurez, Gandarbal, AncbarLiike(Kashrair); 
Lahore, Eerozepur, Peshawar, Mardan (Punjab andN.AV. Frontier 
Prov.); Simla, .\"aini Tal (W. Himalayas) ; Mt. Abu (Rajputana^; 
Ootacamuiid (Nilgiris). The species and its sub.species are widely 
distributed over the whole world. 

4. Allolohophora (Allolohophora) prashadi {Steph.\ 

1922. Helodrilus (Allolohophora) prashadi, Stephenson, Rec. Ind. 
Mus. xxiv, p. 440. 

Length 62 mni.; diameter 3 mm. Segments 133. Colour grey 
with a slightly pinkish tinge. Prostomium proepilobous. Dorsal 
pores from 4/5 or 5/6. Setce closely paired ; eta = nearly twice 
be, ah is greater than cd, dd is less than half the circumference. 
Clitellum from 1/a xxiii or xxiv to xxxii or xxxiii (= 9 to more 
than 10), saddle-shaped; ridges of puberty xxix-xxxi. Male 
pores on very prominent hemispherical papillm on xv, which 
encroach also on xiv and xvi; centres of the papillae just outside 
the line h. No spermathecal pores. Ventral setae of xil, and 
sometimes tho>se of xi and x, situated on papillae. 

Septa 6/7-8/9 much thickened, 9/10 fairly thick, and succeeding 
septa as far as 13/14 gradually diminish in thickness. Gizzard 


502 


LUMBRICIDiB. 


occupies xv]i and xvtii. Testes and funnels free in x and xi. 
iSetninai vesicles in ix, x, xi, and xii; those in x the smallest, 
tlioiigh not much smaller than those in ix ; those of xi and xii 
much lobulatecl. No spermathecfe. The lateral setic of xiand xii 
0*76 min. long, almost straight, fairly sharply pointed, the distal 
portion grooved (type of the clitellar setm of LwnhHcus terrestris). 

Remarks, This species disagrees with the great majority of the 
subgenus, aud resembles Bimastus, in having no spermathecas. 

Distribution, Gandarbal, Kashmir. 

Subgen. Dekurob.^ina Eisen em. Rosa, 

1895, Allolobophora (part.), Beddard, Monog. p. 698. 

1900. (fliibgen.), Michaolsen, Tier, x, p. 488. 

1910. Dendrohcena (subgen.), Michaelsen, Annuaire Mus. St. 
P^tersb. XV, p. 4. 

Skin mostly with red pigmentation. Prostorniuni usually epi- 
lobous, seldom tanyloboiis. Setae mostly widely paired or separated, 
seldom closely paired. Spermathecal pores in c or cZ, seldom 
absent, usually two pairs in 9/10 and 10/11, occasionally with 
one or two additional pairs in neighbouring segments. (Gizzard 
extending over more than one segment. Usually three pairs of 
seminal vesicles, in ix, xi, and xii; seldom (only where there are 
widely paired setse) a fourth pair in x, which are then much 
smaller than those in ix. 

The two Indian species are immediately distinguished by the 
position of the clitellum. 

5. Allolobophora (Dendrobaena) kempi {Ste<ph,), 

1952. Helodnlus {Dendrohcena) kempif Stephenson, Rec. Ind. Mus. 
xxiv, p. 441; text-fig, 5. 

Length 91 mm.; diameter 6 mm. Segments 128. Colour 
light grey, non-pigmented. Prostorniuni epilobous tongue not 
closed behind. Dorsal pores from 9/10. Seim small; anteriorly 
aa=^^ho = cd; behind male apertures the distance between 
the setm of a pair increases, and becomes still larger behind the 
clitellum; in middle of the body the setm are no longer paired, 
to "I aa^\\’-l^hc=i2cd \ = of the circumference. 

Nephridiopores just above line of setae h, Clitellum saddle-shaped, 
xxix-xxxiv (=6); ridges of puberty indistinct, perhaps equal in 
extent to clitellum. Male pores as transverse slits on xv, with 
tumid anterior and posterior lips, the slits reaching from the line 
of h to that of c, Spermathec^ pores in 9/10 aud 10/11, in line 
with setiB d. 

Septa 5/6-15/16 thickened, 6/7-8/9 most so. Gizzard occu¬ 
pying segments xvii and xviii; oesophageal pouches in x, prolonged 
back as calciferous glands, not set off from the tube, in xi a..d xii. 
Last heart in xii, smaller than that in xi, and at a deeper level. 
Testes and funnels free in x and xi. Seminal vesicles four pairs, 
in ix-xii, those of x equal in size to those of ix. Spermathecse in 
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X and xi as small round sacs sessile on the body-walL Ventral 
setae! of xv slightly modified; a faint sculpturing of the distal 
portion of the shaft by a numerous series of transverse markings, 
slightly jagged and convex towards the insertion of the seta. 

Distribution. Kufri, Simla Hill States. 

6. Allolobophora (Dendrobaena) rubida {Sav.) f. typica. 

Melodrilua {Dendroboina) ruhidus f. typica^ Michaelseii, 
Mem. Iiid. Mas. i, p. 248. 

1895. Allolobophora hoockii, Beddard, Monog, p. 706. 

1900, Helodrilus {Dendrohc&na) rubidiiSy Michaelsen, Tier, x, p. 490. 

Length 50-60 mm.; diameter 3~4 mm. Segments 50-100 ; 
body cylindrical. Colour pale red dorsally. Prostomium epilo- 
bous Dorsal pores from 5/6. Setae widely paired; aa=:V^ aby 
hc^lcdy cd gi’eater than ab; dd:=.4:cd. Clitellum from xxvi or 
xxvii to xxxi or xxxii ( = 5-7). Tubercles of puberty on xxix and 
XXX. Male pores with small glaiidular areas confined to xv. 
)Spermathecal pores two pairs, in 9/10 and 10/11, in c. Setae ah 
of xvi usually on large broad papillse, transformed to genital setae, 
0*6 mm. long and 20 p. thick, bent in a simple curve distaliy, 
otherwise almost straight, grooved. 

Distribution. Naini Tal, W. Himalayas. 
a. £. subrubicunda {Eisen). 

1909. Helodrilas { DendrohcBna) ruhidua f. mhrubiciinda^WiQ\mQ\&m,, 

Mem. Ind. Mus. i, p. 248. 

1895. Allolobophora subi'ubicimda, Beddard, Monog. p. 707. 

1900. llelodrilus (Dondrob^ena) mbidus var. suhrubioiinday Michael- 
sea, Tier, x, p. 490. 

Length 65-90 mm.: diameter ca. 4 mm. Segments 60-110 ; 
body more or less flattened, especially in the cditellar region. 
Colour light to deep red. Prostomium epilobous Clitellum 

XXV or xxvi to xxxi or xxxii (= 6-8). Kidges (“ walls ^') on 
xxviii-xxx. Genital setse of the previous form, 0*8 mm. long. 
Otherwise as for the £. typica. 

Distribution. Simla, W. Himalayas ; Sandakphu and Phallut^ 
Darjiling Dist., E. Himalayas. 

Subgenus Eophila Bosa, 

1895. (part.), Beddard, Monog. p. 698. 

1900. Eophila (subgen.), Michaelsen, Abb. ver. Hamburg, xvi^ 
p. 9. 

1900- Delodruus (subgen.), Michaelsen, Tier, x, p. 495. 

1910. Eophila (subgen.), Michaelsen, Annuaire Mus. St. P4tersb. 

XV, p. 4. 

. Clitellum extending to at least 32/33, mostly further back. 
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Spennathecal pores seldoiii absent, usually 2-7 pairs or pairs of 
groups, ill cc?, or, if in groups, partly in and partly above cfL 
(iri'Aztivd taking up more than one segment, Seiuinul vesicles two 
pairs, attached to septa 10/LI and 1.1/12, in xi and xii, Sperma- 
thecsB usually present—if absent, clitellum extending back some 
distance behind 32/33, Mostly worms of moderate size, un¬ 
pig men ted. 

7. Allolobophora (Eophila) mariensis (Stejjh.), 

1917. llelodrilns [Helodrilus) Stephenson, Ilec. lud. 

Mas. xiii, p. 414; text-tig. b. 

Length oa. 100 mm.; maximum diameter 6 nmi. Segments 151. 
Colour greenish grey, clitellum buff. Anterior end tapers 
rapidly, posterior end cut otf straight, four segments visible Oii 
the flat posterior end. At and behind the ihiddle a section is 
fonr-sided, the dorsal side being the lonjzest; towards the hinder 
end all the surlaces are concave. Prostomium epilobous 
Dorsal pores from 4/5. Setae closely paired ; ««= l|5c or nearly; 
in front of clitellum the lateral pair are below the lateral line 
of the body, in middle of body they are about in the lateral lino, 
and tow'ards the binder end above it, but below the dorso-lateral 
angle of the body. Clitellum xxvii-xxxiv (=8). Tubercles at 
the site of the ventral setso of all the clitellar segments except the 
last, almost forming a “ wall ” on each side; ventral setal bundles 
of X and xi, or of ix, x, and xi, also seated on glandular cushions. 
Male pores on large round papillae on xv, the papillae also taking 
lip parts of xiv and xvi, the pores outside tb^ line 5, Sperina- 
thecal pores in 9/10 and lO/l 1, in line with cd. 

Septum 5/6 somewhat thickened, 6/7 considerably so, 7/8, 8/9, 
and 9/10 very strong, then diininishiiig in thickness. ^ G-izzard in 
xvii, xvjii, and a small part of xix, firm and cylindrical. OEso- 
phagus swollen in x, and in addition a small pair of yellowish 
projections (crypts) opening into the general lumen; oesophagus 
I’idged internally from vi backwards to xii. Last heart in xii. 
Seminal vesicles of moderate size, in xi and xii. Spermathec« 
two pairs, small, ovoid, sessile, at the anterior borders of x aud xi. 

Distribution, Murree, W. Himalayas. 

Subgenus Ecmastus IL F. Moore. 

1895. Alhlohophora (part.), }4eddarcl, Mouog, p. 698. 

1900. Bimastus (subgen,), Miehaelsen, Tier, x, p. 501. 

1910. Bimastus (subgen.), Michaelsen, Aimuaire Mus. St. P^tersb. 

XV, p. 4. 

Clitellum extending back fo at most 32/33, usually not so far. 
Tubercles of puberty wanting or not obvious, not sharply 
defined. Gizzard taking up more than one segment. Two j)airs 
of seminal vesicles, attached to septa 10/11 and 11/12, in xi 
and xii. No spermatbecm. Usually small worms, with I’eddish 
pigmentation. 
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Key to the Indian species of the suhyemis Bimastus. 


1. No tubercles or ‘‘walls” of puberty . A, (B.) eiseni. 

Tubercles or ‘‘ walls ” present. 2. 

2. “ Walls” or tubercles on xxviii and xxix only.. A. (/?.) comtricta, 
“ Walls ’’ or tubercles beg-inning on xxv or xxvi 

and extending to xxix or xxx... »3. 

3. Clitelliim on xxv-xxxii (= 8); ah — cd . A. {B.) indica. 

Clitellum on xxiv-xxx (= 7); ah greater tlian cd A> {B.) parva. 


8. Allolobophora (Bimastus) constricta Rosa, 

1909. Helodnlas {Biwastm) constvictns, Micliaelsen, Mem. Iiid. 

Mils, i, p. 240. 

1910. Ilelodrilm {Bimastus) constrict us, Micbaelsen, Abb. Yer. 

Hamburg, xix, p. 104. 

1916. lielodrilus (Bimastus) cmistrietus, Stephenson, Rec. Ind. Mas. 
xii, p. 352. 

1922. lielodrilus (Bimastus) constnctns, Stephenson, Rec. Ind. 
Mus. xxiv, p. 442. 

1895. Allolobophora cviistricfa, Beddard, Monog. p. 711. 

1900. Helodrilus (Bimustus) Michaelsen, Tier, x, p. 503. 

LengM) 20-30 mm.; diameter 3 mm. Segments 90-105. Colour 
red dorsally, especially in the anterior part of the body. Pro- 
stomium epilobpiis Seta) widely paired; he greater than cd, cd 
greater than ah. Dorsal pores from 5/6. Clitellum xxvi-xxxi 
{= 6). .No tubercles of puberty. Male pores with conspicuous 
glancliilar areas. Setse ah of xvi usually ou large broad indis¬ 
tinctly limited papiila3. 

Remarks. 8oine of my specimens did not agree very closely 
with the above diagnosis ; the clitollum extended as far as xxxii 
behind, including the whole of the segment dorsally and half or 
two-thirds of it ventrally ; there was no pigmentation, and the 
papillee in the region of setoo ^J of xvi were wanting. 

Distribution. Simla Hills, AV. Himalayas; Darjiling, E. 
Himalayas ; Ootacamund, Nilgiris. 

9. Allolobophora (Bimastus) eiserii (Levim.). 

1909. Helodrilus (Bifiuistus) eiseniy Micliaelsen, Mem. Ind. Mus. 
i, p. 246. 

1916. Helodrilus (Bimastus) eiseni, Stephenson, Rec. Ind. Mus. 
xii, p. 352.__ 

1895. Allolobophora eiseni, Beddard, Monog. p. 705. 

1900, Helodrilus (Bimastus) eiseni, Michaelsen, Tier, x, p. 503. 

Length 30-48 mm.; diameter 2-4 mm. Segments 75-110. 
Colour dorsally a bright violet. Prostomium tanylobous. Dorsal 
pores from 5/6. Setae closely paired. Clitellum from xxiv or xxv 
to xxxii (= 8-9). No tubercles of puberty. Male pores with 
eoiispicuous glandular areas. 

Distmbution. Naini Tal, Painsur (both in Kuinaon Disfc., W. 
Himalayas). 
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10. Allolobophora (Bimastus) iiidica {Midi.), 

1909. Ilelodrilm {Bimastus) indicm, Michaelsen, Mem. Ind, Mus. 
i, p. 246. 

1907, Ilelodrilm (Bimastus) indicus, Michaelsen,. Mt. Mus. Ham¬ 


burg, xxiv, p. 188. 


Length 58-75 mm.; maximum cliametei' ca. 6 mm. Segments 
87-107. Colour grey, unpigniented. Prostomiurn epilobous §; 
toiigae not closed behind, lateral borders of tongue convergent 
behind. Dorsal pores from 5/6. Setae closely paired ; aa:^bc^ 
-34cZ ; ah^cd^en>, ^aa. Clitellum saddle-shaped, xxv-xxxii (=8); 
on xxxii only developed dorsally. Glandular cushions on xxvi- 
XXX, internal to the ventral borders of the clitellum, extending 
from internal to a to outside h (extending further outward 
beyond b than inwards beyond a); smaller on xxvi. Male 
pores as deep transverse clefts on xv, between b and c but 
nearer 2>, on broad longitudinal glaudular cushions which include 
xiv and xvi. Spermatophores may Ije borne on the surface of 
the body lateral to the male pores; they are irregular discs 
somewhat longer than broad. 

Gizzard in xvii and xviii, Calciferous glands not set ofil from 
the oesophagus. Seminal vesicles large, in xi and xii. Sperma- 
thecae absent. 

liemarhs. This is rather an aberrant member of the subgenus^ 
and inclines towards in size and pale colour. It seems 

to be closely allied to A, {B.) s^yriaca Kosa, the chief distinction 
being the arrangement of the set®. 

Distribution, Calcutta. 

11. Allolobophora (Bimastus) parva Eisen, 

1909. Ilelodrilm (Bimastus) parvusj Michaelsen, Mem. Ind. Mus. 

i, p. 248. 

1914. Ilelodnltta (Bimastus) parvusj Stephenson, Kec. Ind. Mus. 

X, p. 863. 

1916. Ilelodnhis (.Bimastus) pai^vus, Stephenson, liec. Ind. Mus. 

xii, p. 352. 

1910. Ilelodrilus (Bimastus) parmiSj Prashad, J. Bombay Soc. 

xxiv, p 497, pi. i, tigs. 8,13, pi. ii, %. 2. 

1917. Ilelodrilus (Bimastus) parvus^ Stephenson, Kec. Ind. Mus. 

xiii, p. 414. 

1917. Ilelodrilus parvus, Stephenson, Quart. J. Mic. Sci. Ixii,. 

p. 278, pi. xix, figs. 7,8. 

1919. Ilelodrilus parvus, Stephenson and Prashad, Tr. Koy. Soc, 

Ldin. lii, p. 474, pi. fig. 11. 

1920. Ilelodrilus parms, Stephenson, Mem, Ind. Mus. vii, p. 260. 

1922. Ilelodrilm (Bimastus) parvus, Stejjhenson, Kec. Ind, Mus. 

xxiv, p. 442. _ 

1895. Allolobophora parva, Beddard, Monog. p. 705. 

1900. .Helodrilus (Bimastm) parvus, Michaelsen, Tier, x, p. 50^. 

Length 25-40 mm.; diameter 1-2 mm. Segments 85-111,. 
usually about 90. Colour brownish red. Prostomiurn epilobouj^ 
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Dorsal pores from 5/6. Setae paired, the dorsal closer 
than the ventral; ; (:?(i=nearly half the 

circumference. Clitellum saddle-shaped, xxiv or xxv to xxx, a"nd 
may even encroach on xxxi dorsally (=6 to more than 7); 
tubercles or walls ” from xxv or xxvi to xxix or xxx. Male 
])ores w'ith small but distinct glandular areas. Ventral body-v. all 
of xiv-xvi greatly thickened and glandular. 

No septa specnally thickened. Seminal vesicles compactly 
racemose. 

Beinarhs. Stephenson has studied the pharyngeal gland cells 
(87), and Stephenson and Prashad the calciferous glands (91). 

Distribution. Gorai, Srinagar (Kashmir); Peshawar, Mardan 
(N.W. Frontier Prov.); Lahore, Lyallpur, Ferozepur (Punjab); 
Kasauli, Barogh, Naini Tal (W. Himalayas); Partabgarh 
(S. Eajputana). 


2. Genus OOTOLASIUM OrUy em. llosa. 

1895. Ailolobophora (part.), Beddard, Moiiog. p. 691. 

1900. Octolasimn, Michaelseii, Tier, x, p. 504. 

1910. Octolaaiumj Michaelsen, Annuaire IVIus, St. P^tersb, xv, 

p. 10. 

1917. Octolasiumy Michaelsen, Zool. Jahrb. Syst. xli, p. 40. 

Prostomium mostly epilobous, seldom tanylobous. Setae 
usually separated, seldom closely paired. Tubercles of puberty 
fused to form walls. Spermathecal pores in c or between o and 
d or somewhat below c. Gizzard taking up more than one 
segment. Testes and funnels usually enclosed in two pairs of 
testis sacs; if no sacs, the septa of the testis segments united by 
horizontal bands, or fused at their borders so as to form 
narrow chambers^ Four pairs seniinal vesicles, in ix~xii. 

Distribution, In India only recorded from Simla. Outside 
India is endemic in Southern Europe. 

1. Octolasium lacteum Orley, 

1909. Octolasium lacteum^ Michaelsen, Mem. Ind. Mus. i, p. 248. 

1914. Octolasium lactmm^ Stephenson, Rec. Ind. Mus. x, p. 364. 

1922. Octolasium lacteum, Stephenson, Rec. Ind. JMus, xxiv, p. 443* 

1895. Allolohophm'a profuga^ Beddard, Monog. p. 712. 

1900. Octolasium lacteum, Michaelsen, Tier, x, p. 506. 

Length 40-100 mm.; diameter 3-5 mm. Segments 100-165. 
Colour bluish grey, milky, seldom reddish brown. Prostomium 
epilobous seldom tanylobous. Dorsal pores from 8/9, 9/10, 
or 10/11. Setae wndely paired to separated; in general ah 
equal to or greater than be, he smaller than ed ; in tlie anterior 
pal’t of the body the pairs are distinct, ah smaller than he, he 
greater than cd, Clitellum xxx-xxxv (=6); “ walls ” xxxi-xxxiv, 
often encroaching to a greater or less extent on xxx and xxxv. 
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Male pores usually with large glandular areas, which encroach 
on ‘xiv and xvi. Spermatheeal pores two pairs, in 9/10 and 
10/1], in line with c. 

Testis sacs present, 

Dwtiibution, Simla and neighbourhood. 


3. Genus LUMBRICUS L, ein. Eisen, 

1895. Lumhricm, Beddard, Monog. p. 721. 

1900. Lum.bricusy Michaelsen, Tier, x, p. 508. 

1910. Lumbricus^ Michaelsen, Annuaire Mas. St. Pdtersb. xt, p. 10. 

p. 10. 

1917. LimbriaiSy Michaelsen, Zooh, Jahrb. Syst. xli, p. 41. 

Usually darkly pigmented. Prostomium tanylobous. Ventral 
and lateral set® closely paired. Clitellum saddle-shaped. 
Tubercles of puberty fused to form w'alls. Male pores between 
h and c; female pores immediately outside h, Spermatheeal 
pores two pairs, in 9/10 and 10/11, in cd. Gizzard taking up 
more than one segment. Testis sacs fused to form a single 
median chamber in x and xi. Seminal vesicles three pairs, in ix, 
xi, aod xii. 

Distribution, In India the genus is represented by only a single 
peregrine species, in the Nicobar Islands. The genus is endemic 
in Europe. 

1. Lumbricus rubellus Hoffmstr. 

1891. Lumhrictis rubellus, llosa, Ann. Hofrnus. Wien, vi, p. 881» 

1896. Lumhricus rubellus, Beddard, Monog. p. 722. 

1900. Lumhricus rubellus, Michaelsen, Tier, x, p. 509. 

Length 70-150 mm.; diameter 4-6 mm. Segments 85-150. 
Colour dorsally bright reddish brown to violet, slightly iridescent. 
Dorsal pores from 7/8. Set® in general fairly slender and closely 
paired, the lateral somewhat more closely than the ventral; = 

he or a trifle more, ?)c=approxiinately oab and ded ; (7/?=:half the 
circumference, Clitellum from xxvi (seldom) or xxvii to xxxii 
(=6 or 7). ‘‘Walls'’ from xxviii to xxxi, usually broader on 
;xxviii and xxx and somewhat more elevated. Male pores 
inconspicuous, without glandular area. 

Septa 6/7-14/15 (?) somewhat thickened. 

DistrihUion, Nicobar Islands. 


ADDENDA. 


Oq p. 107 the following key is to be added: — 

Ke>y to the Indian species 0 /Aulodrilus, 


1. Oar-shaped seta) present, hut not in the anterior 

dorsal bundles .. A, remex, 

Oar-sbaped setie, it* pj’esent, occur only in the 
anterior half of the body. 2. 

2. .Needles of dorsal and ventral bundles single- 

pointed; no oar-shaped setae recorded; male 

pores on x.. A. stephensom. 

Needles of dorsal and ventral bundles mostly 
bifid; oar-shaped seta) in anterior half of 
body ; male pores on vii. A, hashi. 


. On p. 108 descriptions of two additional species of Aalodrilv.s: 
are to be inserted, ns follows ;— 

2. Aulodrilus kashi Mehra, 

1022. Aidodrilm kashif Mehra, P. Z. S. 1022, p. 946, pis i-iii 
figs. 1-12, text-figs. 1-7. 

Leiigtli 20-28 mm;; diameter 0-26 mm. near anterior end, 
0*13 mm. near hinder end. Segments 31-70. Amis wide, 
terminal. Setae begin in ii; in dorsal bundles 8-.10 in number] 
of three kinds : (1) capilliform (these usually absent from the 
first tw’’o or three bundles), ca. 100 long, slightly sickle-shaped ; 
(2) needles, 75-92 p long, with double curve and forked distal 
extremity, noduliis distal (distal: proxinuil:: 1: 2), outer prong 
shorter and much thinner than inner, some appearing singly- 
pointed ; (3) oar-shaped set®, less numerous than the otliers, found 
in the segments of the anterior half of the body, 66-80/z long, 
flattened at the distal end, which may be either rounded or bluntly 
pointed, nodulus distal (1: 2). Ventral set® are crotchets of the 
usual form, 60-100 ya (the higher meavsurement in the anterior 
half of the body), the inner prong four times as (hick as the 
outer, which appears as a fine process as long as or nearly as long 
as the inner; the shaft shorter and more curved in the posterior 
part of the body than in the anterior; nodnius distal (2: 3 or 
1 : 2). Penial set® are the modified ventral set® of segment vii, 
usually two per bundle, ca. 0*25 mm. long, the shaft slightly 
chrved, the tip pointed; distal portion somewhat broader (12 ytt) 
than pi*pximal, with blade-like inner and thickened outer edge; 
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proximal part of shaft 7 ft thick. Clitellum includes segments vii 
and viii. Spermiducal chamber as a midventral depression quad¬ 
rangular in shape on vii. 

A large portion of the body-cavitv of segment vi is separated 
off laterally and ventrally from the smaller peripheral portion, 
and contains all the organs belonging to the segment; it is filled 
with a huge mass of developing sperms. The dorsal vessel runs 
on the left side, near the ventral vessel, except in the first six 
segments ; commissural vessels are present throughout the body; 
in segment vi a pair of hearts between dorsal and ventral vessels; 
no cutaneous plexus; no supra-intestinal or sub-intestinal vessels. 
The cerebral ganglion is deeply cleft in front, slightly so behind. 
The testes are in vi, the ovaries in vii. Vas deferens in vii, 
short, slightly curved, opening behind into the atrium. Atrium 
an ovoid chamber, passing into the atrial duct, which is much 
convoluted and enclosed in the coelomic sac, a chamber surrounded 
by a muscular sheath; terminal portion of the atrial duct 
•evaginable aS a penis. The prostate, a solid mass surrounding 
part of the vas deferens and most or all of the ventral and part of 
the dorsal surface of the atrium, communicates with and dis¬ 
charges into the atrium. Sperm-sac median and dorsal, occupying 
vii and viii; ovisac in viii. Spermathecse in vi; ampulla sac-lite; 
duct narrow, about oue-third the length of the ampulla, opening 
to the exterior about the middle of the length of the segment. 

Distribution. Benares ; found living in tubes. 

3. Aulodrilus stephensoni MeJira. 

1922. Aulodrilus stejyhensoni^ Mehra, P.Z. S. 1922, p. 963, pi. iii, 
tig. 13, text-tigs. 8, 9. 

Length 17*5 mm. Segments 56. Dorsal setm begin in ii, 
•3-9 per bundle, 2 -3 hair setm and 1-6 needles ; the needles 
singly pointed, shorter than the hairs, the nodulus distal (1; 2). 
Ventral setm similar to the dorsal needles. Penial setm the 
modified ventral setse of x, 1-2 per bundle, resembling those of 
A. kashi. Spermiducal chamber very shallow, on x. Sperma- 
thecal apertures oii ix. Clitellum includes segmeiits x and xi. 

Hearts in viii; lateral commissures throughout the body. 
Sexual organs three segments further back than in the previous 
species; the peripheral portion of segment ix separated off by a 
partition, as that of vi in A. kashi. 

Eemarks. Described from a single specimen, found along with 
the last. 

Distribution. Benares. 


ALPHABETICAL INDEX. 


All names printed in italics are synonyms. 


aborensis (Plutellus), 
17L 

aborianus (Eutyphoous), 
428, 

AcantkodrilidcB, 479* 
Acaiitbodriliiise, .103, 
acantboclriloides (Mega- 
scolex), 228. 

Qclmiiioili (Grlyphidrilua), 
491. ' 

acysih {l^ericheta), 298. 
adami (Megascolex), 229. 
TEoiosoma, 40. 
./Eolosoniatidfe, 40. 
ajqualis fNais Paraguay- 
eiisis var.), 02. 
jeniiiseta (Pristina), 71. 
aiuiiis (Benhamui)^ 471. 
aftinis (Bichogaster), 471. 
alTinis (Drawida), 132. 
affinis (Erytbraiodrilus 
sudoritis var.), 406. 
affiim {floplochatella), 
406. 

affinis {Megascole^v), 309. 
atlinis (Perionyx poihri- 
anus var.), 350. 
agnesoe (Pontodriliis), 
182. 

iiitlceni {BpMhamia)^ 373. 
aitkeni (Octocbastus), 
373. 

aitkeni (OcLochsetus (Oc- 
tocbiEtoides)), 373. 
alatus (Perionyx), 323. 
albida (Nais), 111. 
ale.xandri (Aviyntas)^ 

291. 

alex^kndri (Pheretiina), 
291. 


Allolobophora, 498, 500, 
502, 503, 504. 
Allolobophora^ 498, 507. 
Allurus, 498. 

Amyntas, 288. 
andamanenais (Phere- 
tima), 292. 

andersoni (Eutyphoeus), 
442. 

andor.soni (Pheretima), 

293. 

nnnandalei (Chfeto- 
gaster), 40. 

annaridalei (Brawida), 
132. 

annaridalei (Eutyphoeus), 
430. 

annaridalei (Glypbi- 
driius), 491. 

an nandalei (Megascolex), 
282. 

annaridalei (Megasco- 
lides), 195. 

a n n an dalei ( Berio iiy^ 
chella), 324. 
annaridalei (Perionyx), 

324. 

annulatus (Perionyx), 

325. 

anomata (HoplochcBieUa)^ 
458. 

anomala (Pheretima), 

294. 

anonialus (Erylhrseo- 
drilus), 458. 

appendiculata (AVw), 82. 
appendiculata (Slavina), 
82. 

aquatilis (Plutellus), 

172. 


arboricola (Perionyx), 
326. 

arena (Pontodrilus), 

180. - 

arrnata {PerichcBta)t 
259. 

anncitus (Megascolex), 
—59. , 

ashworthi (Eudicho- 
ga^ter), 405 

mpergilium CPeHchata ), 
30i. • 

Aulodrilus,' 106, 
Auloplioruft, 90. 

bahamensis (Brawida), 
142. 

hahamensu {Monili- 
gasier), 142. 
bainii (Perionyx), 326. 
barbadensis (Peiiclusta ), 
301. 

barbadensis (Pherotima). 
300. 

barbadensis (Pheretima 
liawayana subsp.),300. 
barkudensis (Eiichy- 
traus), 118 . 

barkudensis (Eudicliogas- 
ter), 408. 

barkudensis (Nais para- 
guayensis var.), 63. 
barkudensis (Octo- 
chajtus), 373. 
barkudensis (Octochaetns 
(Octocluetoides)), 373. 
barodeusis (Eudicbo- 
gaster), 409. 

barwelli (Brawida), 133. 
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barvrelli (Mmiiliaaster), 

bastianu$ (Euty phceu$), 
442. 

beahrix (Octoehsetus), 
376. 

beatrix (Octoehiutus 
(Octocbaitoides)), 37(». 
be^iardii {Monilir/aiter)^ 
133. 

bengalense (iEoloaoma), 

bengaJensis (GbaHo- 
gaster), 49. 

l)engftleTi8i9 (ICudioho- 
gastcr), 4.10. 

bengakmis (Eutypboeus), 
455. 

Benhamiay 402. 
Beoibiamincey 363. 
bergtheili (Megascolicles), 
196. 

bermuclensis (Ponto- 
drilus), 189. 
bicincta (Pheretima), 

294. 

bidens (Howascolex), 
366. 

h\io‘sr(if^iti,{Hoploch(BteUa)^ 

462. 

bifoTeatus (Erytlirteo- 
drilus tempi var.), 462. 
bitbveatua (Alegnycolex), 

230. 

Bilimha, 490. 

Piinastus, 504. 
birmanica (Ferichceta), 

295. 

birnianioa (Pheretima), 
295. 

birnianicus (Amgrttas), 
295. 

Inserialis {AmynUis), 298, 
Inserialis {Ferichaiia), 
298. 

bism'ialis (Pheretima), 
298. 

bisharnbari (EutyphaHiB), 

431. 

bisharnbari (Ocfochcstm), 
398. 

bisharnbari (Ramieila), 
398. 

hivaginata (F&nch(eta), 
259. 

imckii (Allolobophorn;. 
503. 

bolaui (Dicbopster), 472. 
boTiaecordensis (Mega- 
scolex travancorensis 
Tar.), 277. 


ALPHAIiETICAL INDEX. 

Bothrioneiirimi, 102. 
bournei (Amynfas), 296. 
hournei (I)rawida), 150. 
bournei (Drawida pellu¬ 
cid a var.), 150. 
bournei (Drawida pellU'- 
ciditsvnY.) 150. 
bournei {Moniliqasier), 
150. 

bournei (Ferichoita), 296. 
bournei (Pheretima), 296. 
Brachiodrilus, 74.' 
brachycycla {Perichata)^ 

231. 

brachycycliis (Moga- 
scolex), 231. 

Branch!oclrilus, 74. 

Branchilira, 98. 
breviseta (Naidium), 67. 
breviseta {Fruima)^ 67. 
browni (Eupolygaster), 
120 . 

brumiea (Drawida), 134. 
bulbosa (Eriderioia), III. 
burchardi (Erawida), 

134. 

hurkiUii (W oodwardia), 
185. 

burkilli (Woodwardia), 
185. 

burliarensia (Feriobaeto)^ 
297. 

burliarensia (Pheretima), 
297. 


caeca (Nais com muni a 
var,), 57. 

cfleruleus (Megascolox), 

232. 

caliginosa (Allolobo- 
pliora), 5(K), 501, 
caliginosa (Allolobo- 
phora(A lloloboph ora)), 
f. typica, 500. 
caliginvsus '■ {Ilelodrilu$)j 
501. 

caliginosm {Helodrilus 
(Allolobophora)), f. 
t.ypic4i, 500. 

caliginos'Us {Helodrilus 
(Allolobophora)) {iypi-‘ 
cue), 500. 

cmipamdata (Fericlueta), 
304. 

cam pester (Megascolex), 

233. 

caj’inensis {Amyntas), 

297. 

carinensis iFerichata)^ 

297. 


carinensis (Pheretima), 
297. 

carmichaeli (Eriderioia), 

112 . 

castellan us (Octochajtus), 

Cftstellanus (Octochaetus 
(Octochietoides)), 376. 
ceylanensis ( Crypto^ 
drilus), 206. 

ceyluhensis (Kotoscolex), 
206. 

ceylanensis {Ferichceia in^ 
dica var.), 302. 
ceylanensis (Perionyx), 
328. 

ceylouica {Fericlmta)^ 
235. 

ceylouica {Ferichceta in^ 
dica var.), 302. 
ceylonious (Megascolex), 

235. 

ChceiohranchiiSy 74. 
Chfetogaster, 47. 
chalakudiaiia (Drawida), 

135. 

chaperi (Octochajtus (Oc- 
tochfetoides) luaindroni 
var.), 383. 

obaperi (Octocbmtus 
maindroni var.), 383. 
cbittagongensis- (Eudi- 
ehogaster), 411. 
chittagmigianus (Eii t.y- 
phoous), 434. 

chlorina (Drawida), 136. 
oblorina {MonUigaster\ 

136. 

cingulata ^{FeriGhceta)^ 

236. 

ciugulatus (Megascolex), 
230. ' 

oochinensis (Megascolex), 

237. 

oochinensis (I^fega- 
seolides), 198, 
ccendea {Fencheeta), 232. 
coerulem (Megascolex), 

232. 256. 

Comarodrilus, 189. 
comillabnus (Euty- 
phoeus), 432. 
communis (Nais), 56. 
conatricta (Allolobo¬ 
phora), 505. 
constricta (Allolobo- 
phora(Bima8t us)),505. 
coiistrictus (HelodHlus 
(Bimastu8)h 505. 
corethrurus (Howa- 
scolex), 367. 
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coi’etbrunis (Ponto- 
scolex), 489. 
crassicystis {Crypto- 
drilns), 207. 

craasioystis (Notoscolex), 

cravvi (Dichugaster), 474, 
crescentica (PerichcBta), 
;i04. 

crescentica (Pheretiiiia), 
304. 

Criodrilincs, 490. , 

Oriodriling, 495. 
Criodrilus, 405. 

Cryptodrilidw, 479. 
aupiilifera (Perichceta), 
300. 

ourgeneis (Dichogaster), 
474. 

curgenais (Megascolex), 
Curgia, 481. 

curtus (Megascolex), 282. 

dambullaensis ( Crypto- 
drUus\ 207. 
dainbullaeTisis (Nofco- 
scoiex), 207. 
dost (Ootocha3tus), 370. 
decipiens ( Cryptodrilus), 
208. 

decipiens (Notoscolex), 
208. 

decoure>'i(Druvvida), 136. 
DendrobflBna, 502. 
depressus (Perionyx), 
328. 

Dero, 87. 
iJero, 90. 

deshayesi (Moniligaster), 

121 . 

Desinogaster, 119. 
Bicbogaster, 470. 
pichoffaster, 402, 
Biplocardiitia;, 468. 
Diporocbicta, 316. 
Diporochmta, 318. 
ditheca (Howascolex 
corethruriis f.), 368. 
doriaj (Besmogaster), 
119. 

Brawidu, 124. 
dubariensis (PliitellusX 
173. 

dubiiis {Lampito), 210. 
dubiua (Megascolex), 240. 
duodeeimaUs (Mega- 
s^o^des), 198. 
duodecimulis (Spenceri- 
ella), 191. 


Eiseuia, 498. 

Eiseiria, 498. 

eiseiii (Allolobopbora), 
506. 

eiseni (Allolobopbora 
(Biinastus)), 506. 
Eiseniolla, 49k 
eiseui {Helodnlm 
(Biuuistus)}, 605. 
olegans (Drawi da), 137. 
eleyam (Glyph id ri I us), 

491. 

elingniis (Nais), 68. 
elorigata \Perichceta), 298, 
olongata (Plieretima), 
^ 2i)8. 

Emholoceplicdm, 106. 
Enchytrajidae, 110. 
Encbytrteus, 113. 
Eophila, 503. 
ephippiger (Pontodrilus). 
180. 

epUptpigtr (Fontodriliis 
berimidenais f.), 180. 
e(}imeta (Pristina), 71. 
ICrythrfeodrilus, 467. 
oachericlii (Megascolox), 
211 . 

Eudichogaster, 402. 
Eudrilidw, 162, 486. 
Eudrilinse, 485. 

Eudrilus, 486. 
eugeniai (Eudrilus), 486. 
euyenia (.Eudrilus), 186. 
eunepbrus (Megascolex), 

Eupolyg.istcr, 120. 
Eutyphtous, 420. 
excavutus (Perionyx), 
329. 


fakir (Drawida), 137. 
fulcil'er (Eudichogaster), 

foic {Amyntas), 299. 
feae ( P(n'ivhmta), 299. 

Icsc ^Mierotinia), 299. 
ferinori (Octochsetus), 
378. 

feiMuori (OctochaHus (Oc- 
tochaetoides)), 378. 
flliciseta (Megascolex), 
244. 

Fletckerodrt lus, 170. 
fiuviatilis (Glypbidrilus), 
491, 

loetida (Allolobopbora), 

foetida (Allolobopliora 
(Eisenia)), 499. 


fatida (Eisenia), 499, 
foetidus {Heloflriliis 
(Eisenia)), 499. 
foasus (Perionyx), 331. 
foveatus (.Eutypha*us), 

433. 

foveatus (Perionyx), 332. 
foveatus ( Typh):Bu^), 433. 
foveUtus.(2>pAa?«/), 433. 
Eridericia, 111. 
friderici (Drawidn), 138. 
friderici (MamlujasUr), 
138, 

fulgidus (Eutyphceus m- 
nandaleiyixr.), 439 . 
fulgidus (Eutyphoeus in- 
coininodu.a var.), 439. 
fuJvus (Perionyx), 333. 
funis (Megascolex), 245. 
furcata (Dero), 92. 
furcatu8(Aulopborus),92, 

gamuiiei (Eutyphoeus), 

434. ^ 
yammh ( Typhmts), 434 , 
yammii (fyphorm), 434 . 
ganeshuj (Octocluetna), 

379. 

ganeshfc (Octocbajtua 
(Octocbajtoides)), 379. 
(ieoscolicidce, 187. 
gliatcnsis (Brawida), 138. 
ghateiisia 'Megascolex 
travancorensis var.). 

_ 277. 

gigas (Eutyphoeus), 436. 
Glossoscolecidm, 487, 
Glosso 80 olecina>, 188. 
Glypbidrilus, 41)0. 
Qordiodrilus, 482. 
gracilis (Pericbteta 
(Pleurochajta ?)), 227. 
gnindis (Brawida), 139. 
grand i.s (Moiiiliyastcr), 
139. 

gravelyi (Coniarodrilus), 
190. 

gravelyi (Moniligaster 
deshayesi var.), 123. 
gravelyi (Notoscolex), 
209. 

gnivelyi (Perionyx), 334. 
gruemwaldi (Perionyx), 

gwMiorenais (Nais), 59. 


Hoemonais, 78. 
halyi (Meyascolides), 174 
balyi (Plutellus), 174. 

2 L 
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haruraini (^EncbytraJUH), 

111 . 

haBtata (Woodwardia), 
186. 

hastatus {MegancoUdes), 
186. 

hawayana {PerichoTta), 

aol. 

haw avana (Inhere ti ih a), 

8 (.) 6 . 

hawa/ifanm {Amynias), 
300, BO I. 

Hdodrilm, 498, 003. 
Hcmituhifex, 105. 

/iC>Wjpr26*7a‘(./Eolosoiiia),41. 

bendersoni (Megascolox), 
24(5. 

Ar.s';it>er7<7« w(rontod r i hi s), 
180. 

Hesperodrilus. 109. 
Heierochcuta^ 105. 
beteroclueta (Pheretiiiin), 
302. 

hetcrochoeta {Bamella\ 

399. 

beterocbajta (Rainiella), 
399. 

hctcrovlicetus {Amyntas ), 
302. 

heteroobaiius (Perionyxi, 

335. 

heteToch(Bti(^ (Peri onyx 

aborenais var.), 835. 
liinialavaniis (Perionyx), 

336. " 

Viodgarti (Drawida), 140. 
hodgarti (Octochajlus), 

381. 

bodgarti (Oetoehajtua 
(Ootocha'toides)), 381. 
Hoplochd'ta^ 467. 
XIoplochtetolla, 467. 
lloplochmieUa^ 457. 
borai (Megascolex), 247. 
bortensiB (Branchio- 

drilua), 77- 

bortensiB (Lahoria), 77. 
hortonensis (Mega¬ 
scolex), 248. 
houlleti {Aviyntas)i 304. 
bonlleti (Perichaita)^ 304. 
houlleti (Idieretinm), 304. 
Howascolex, 365. 
bulikalensis (Pericba‘ta), 

290. 


ibrabami (Eutyphoeus), 
4.38. 

igatpuHenm (Perionyx), 
' 342. 


Ilyodrilus, 105. 
iinperntrix (Mahhenns), 
250. 

i tnperatrix (Megascolex), 
250. 

impertusa (Drawida bar- 
well i var.), 134. 

(Drawida bar- 
welli var.), 134. 
inicqualis (Naia pectinata 
var.), 04. 

in coin in 0(1 ns (Euty- 

pboeus), 438. 

in com mod us ( Ty'pka'us) t 
438. 

indica (Allolobopbora 
(Biiuastns)), 506. 
indica {JJmha'niia)^ 414. 
i«<7a’a(I>rawida robusta), 

154. 

indica (Perichceta), 302. 
indica {Tri(/aster)t 414. 
indicua (Enebytraus), 
115. 

indicus (Eudicbogas(er). 
414. 

indicus' {Helodrilus (Bi- 
inastus)), 606. 
indiem {Moniligastor ), 

154. 

indicus (Phitfdlus), 174. 
inorn at a i^Hoptochistclta '), 
459. 

inorn atus (Erytbraio- 
drilus), 4|)9. 

inornatns (Perionyx), 337. 
insignia (Megascolex), 
250. 

insolitus (.Megascolex 
varians var.), 283. 
insidaris (Pontodrilua), 
180. 

intermedins (Perionyx), 

3*29. 

iris (Botbrioneuruni), 

102 . 

1 ack Boni ( Cryptodnlus), 

" 210. 

jacksoni {Veodrilus), 210. 
jacksoiii (ISotoscolex), 
210 . 

jalpaigurensis (Drawida), 

141. 

japonica (Drawida), 142. 
japemiens (Drawida), 142. 
japonicus {Moniligaster), 

142. 

kanarensis (Drawida), 

143. 


karakulanienais {Mega- 
scolides tenirialai var.), 
219. 

karakiilaniensis (Noto- 
scolex tenmnlai var.), 
219. 

kaslii (Auhjdrilns), 509. 
k ashy a pi (uEoloSoma), 

41. 

kavalaiimus (Megascolex), 
251. 

kein]>i (Allolobopbora 
(Dendrobfiena)), 502. 
kenipi (Drawida), 144. 
kein \) i (E ry th rjjeod r i In s), 
4(i0. 

kempi (.Eutyph(Deus). 434. 
kempi {HeMrilus (Den- 
cirobienu)), 502. 
kempi {Hcyplochaitella)^ 
460. 

kempi (Megascolex), 252. 
kempi ^Perionyx), 338. 
kempi (Stylaria), 86. 
khan i , (u ty pbu* u s), 446. 
kinneari (Erytbnco- 
clrilua), 463. 

kinneari (Eudichogaster), 

407. 

kinneari (Eudiebogastor 
aslavorthi vur.), 407. 
kohoensis (Eutypha?u.s), 
434. 

koboemsis (Perionyx),339. 
konkanensis (Mega¬ 
scolex), 253. 

kraepeliiii (Notoscolex), 

211 . 

k raepelini ( Trinephrus\ 

211 . 


laccadivcHsis (Poiito- 
drilns), ISO. 

bieteum (Odolasium), 
507. 

lacustris (Stylaria), 85. 
lacmim (Ori(jdrilus), 49t5. 
hevis {Typhmis), 425. 
hevis {Typhoe^is), 425. 
Lahoria, 74. 

Lampito, 222. 
langi (Cbsetognsler), 50. 
laurentii (HaeinonaiB), 79. 
lawsoni (]Pericba;ta), 290. 
lefroyi (Henlea), 115. 
leucocf/cla {Perichceta)y 
256. 

leucocyclus (Megasc^ex), 
256. 

lovis (Eutyphoeus), ‘’25. 
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305. 

limiuui (Ohietogaster), 50. 
Limnodrilus, 96. 
limosa (Dero), 88. 
longiseta (Megascolex), 

2'57. 

longiseta (Pristina;, 70. 
longus (iViegascolex koii- 
kanensis var.), 255. 
lorenzi (.Vlegascolex), 
258. 

LuinbriciclaE 487. 
Lumbncid(gy 496. 
Lmnbncintn, 496. 
Lumbricus, 508. 


macintoshii (Perionyx), 
341, 

mHnto&hii (Perionyx), 
341. 

m’intoshi (Perionyx\ 
341. 

magna^ (Eutyplioeus), 
434. 

maindroni (Ocfocbtefcus), 
f, typica, 382. 
mai n d ron i ( Oetoch a>l ns 

(Oct oclisetoides)), 382. 
malabavica (Dichogaster 
bolaui mr.), 473. 
malaharimcs (l)ichogaster 
bolaui var.), 473. 
lualayana {Beahamia), 

47 5. 

!n nln y at i a (Dichoga st e r ) , 
475. 

luanipTirensis (Euty- 

phceus), 4*U. 
marieiisis (AUolobopliora 
(Eophila)), 504. 
inariensis {Heloiirilus 
illelodrilm)), 504. 
iimsoni (Eutyplicens), 
442. 

raasoni (^TyphctiLn), 442. 
masoni {2)/‘ph(eus), 442. 
matthaii Tlirawida), 144. 
mauritii {Lampito), 259. 
mauritii (Megascolex), 
259. 

Megascolecidte, 162. 
Mogascolecinee, 165. 
Megascolex, 222. 
Mcgascolic'idcB^ 162. 
Megascolides, 192. 
merioni (Braucbiodrilus), 

7($J. 

merkaraensis .(Ifowa- 
scolex), 368/' 


inicliaelseni(Aulophorns), 

93. 

niichaelseni (Perionyx 
sikkimensis var.), 359. 
michaeheni (Pon tod r i 1 us), 
180. 

Microchait.inse, 490. 
Microseole.x, l64. 
rnillardi (Perionyx), 342. 
minimus (Perionyx), 343. 
minor (Moniligaister des- 
hayesi var.), 122. 
minuta (l)rawida), 145. 
m imita ( MonUigasier), 

145. 

miimtnm (Naidium), 68. 
minutm {MonUigmter). 
145. 

mirabilis (Pericbajtal, 
290. 

mi rail lis {Ferichceta)^ 

302. 

modosia (Drawida), 145. 
m odestus (Per ioit y x), 344. 
modiglinnii (Dicho- 
gaster), 477. 
mohaminedi (Eut.y- 
pbceus), 443. 
Moniligaster, 121. 
Moniligader, 124. 
Moniligastridm, 116. 

Mo7i iligiutrida, 117. 
iMoniligastriiitt.*, 117. 
Monopylopliorus, 103. 
m 0 norchis (MeqascolkUs 
omiUi var.), ^14. 
raonorchis (Notoscolex 
oneili var.), 214. 
montana (Slavina), 84. 
montonus (Octochajtus), 
384. 

montanus (Octocbactus 
(Octocdiiecoides)), 384. 
moscleyi {Fleuroehmia), 

232. 

multispinus (Mega¬ 
scolex), 261. 

mysorensis (Perionyx), 

345. 

naduvatamensis 
* (Drawida), 146. 
naduvatamensis (Monili- 
gasler), 131, 146. 
Naidida, 43. 

Naidium, 06. 
nainiana {FerionychellaY 

346. 

nainianus (Eutyphceus). 
444. 

nainianus (Perionyx),346. 


olf5 

Nais, 53. 

Nms, 80. 

nanus (Nbtoscolex pon- 
mndianus var.), 219. 
nanus (Perionyx) 346. 
narayaiii (Ourgia), 481. 
Nematogenia, 483. 
nepalensis (Drawida), 

146. 

nepalen.sis (Eutyphoeus), 

445. 

nicbolsoni (Eiitypboeua), 

446. 

nicbolsoni {Typkccus), 
446. 

nilamburensis tDraw'ida), 

147. 

n i lauibu ren sis ( Mmili- 

gaster), 147. 
y'oiiodrilm, 164. 
Notoscolex, 202. 
Notoscolcxy 192. 
nureliyensis (Mega¬ 
scolex), 261. 


obtusa (Nais), 60. 
occidentulis (Ocnero- 
drilus), 484. 
occidental is (Ocnero- 

drilus (Ocnerodrilus)), 
484. 

Ocnerodriliacea, 479. 
OcneredrilidcBy 479. 
Ocnerodrilina?, 479. 
Oonerodriliniy 479. 
Ocnerodrilu.s, 484. 
OcnerodriluSy 483. 
Octochaetina’, 363. 
Octocbfletoides, 371. 
Octocbaetus, 369. 
Octochcettis, 397. 
Octolasiinn, 507. 
oneili (Notoscolex), 212. 
oneili ( Megascolides), 
212 . 

ophidioides (Drawida 
robii.sta), 154. 
ophidioides (Drawida 
robusta var.), 154, 
ophidioides {Monili^ 
gaster), 154. 

orientalis (ChaBtogaster), 

orientalis (Eutyphoeus), 
448. 

orientalis {Timhaus), 
448. 

orientalis (Ti/phceus), 
448. 
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osmaetoni (Pheretima), 

307. 

oxyceplmlus (Aulopho- 
rus), lU. 


- pacbpaharenais ( Octo- 

chstm), 400. 
pachpaliamisis (Ranii- 
ella), 400. 

paivaf (Entyplioeiis), 449. 
paliensia (Outoclioetus), 
385. 

paliensis (Octochatus 
(Octoclifetoicles)), 385. 
pallida (Drawida pellu- 
cida var.), 151. 
pallida (Drawida pellth 
cidus Tar.), 151. 
pntUda (Ferichaita), 301. 
pallida (Rain iella), 401, 
gmllidm (Ocfoc)i(8iiis), 
401. 

pallidus (Perionyx), 347. 
palmicola (Diehogaster 
bolaui subsp.), 472. 
palniensis (Plutellus), 
170 . 

palmtru ( A u lopli ov ns), 
93. 

panamnensis (Nemato- 
genia), -483. 

papillata {Bilimha), 403. 
papillatns {liilimba), 493. 
papi 11 n tii8(G iy pb id rilus), 
403. 

papillatns (Moniligast^^r), 
131. 

papillifer (Drawida), 148. 
papillifer (Megascolcx 
esebericbi var.), 242. 
paradoxa (Drawida), 148. 
paraguayensis (Naia^, 61. 
paragnayansia (Pristina 
proboscidea yar.), 73. 

parambi k ulamana( Draw¬ 
ida), 149. 

parva (Allolobopbora), 

50G. 

parra (Allolobopbora 
(Bimastus)), 506. ^ 
parva (Bcnhamia), 477. 
parva (Dicboga.stor), 477. 
pnrva (Drawida), 149^. 
parva (Tricfcisicr)^ 415. 
parimlus (Perionyx), 330. 
parvus (I)ichogaMer)s 415. 
parvus (Drawida), 149. 
parvus (Eudichogaster), ^ 
415. 

parvus (Hidodrilus), 506. 
jm'trns (Helodrilus (Bi- 
inastiis)), 506. 


parms {Moniligaster)^ 

149. 

parvus (Monopyle- 
pborus), 104. 
pattipolensis (Mega- 
scolex), 262. 

pattoni (Octoclitetiis), 
388. 

pattoni (OotocbfBtus 
(Octocbojtoides)), 388. 
paitU (Drawida), 150. 
pauli {MoiiUigasfer), 
160. 

pauli {Perichmta)^ 312. 
pauli (Pherotinia tapro- 
ban» var.), 312. 
pectiiiata (Nais), 63. 
pegnana {PerichfBta\ 308. 
pegnana (Pberetirnu), 

308. 

peguanus {Amgntas), 308. 
pellucida (Diporocdneta), 

317. 

pellucida (Drawida), 150. 
pellucida {Monilignster)^ 

150. 

pellucida (Pei'ichcsta), 
317. 

pellticidus (Oboetogaster), 
51. 

Pdoscolecc, 105. 
peniagonalis (Mega- 
scolex), 278. 

pentagonalis (Mega- 

scolex travancoren-sia 
var.), 278. 

Perichceta, 288, 467. 
Pcrionychella, 318. 
Perionyx, 318. 

Perionyx, 315. 
perrieri (Moniligaster), 
123. 

pbaretratus (.Mega- 

Bcolex), 263. 

pbarpingianus (JCiitj- 
phoous), 450. 

phaseolus (Megascolex), 
238. 

phaseolus (Megascolex 
cocbinensis var.), 238. 
Pheretima, 288. 
pberetiina (Megascolex), 
264. 

pbillotti (OctoehoBtus), 
390. 

pbillotti (Octoobactns 
(Octochactoides)), 390. 
pbospboreiis (Micro- 
scolex), 164. 
Phreodrilidae, 108. 
Pbreodrilus, 109. 
pilatus (Megascolides), 
200 . 


pincerna (Perionyx), 348. 
pittnyi (Octoobtcius^, 

391. 

pittnyi (Octocbsetus 
(Octocbrotoides)), 391. 
Pleurophlehs, 40. 
Pleurophleps, 40. 
Plutellus, 170. 

Plutellm, 179. 
pokbrinnus (Perionyx), 
349. 

polytheca (Megascolex), 
264. 

polvtbeca (Perionyx), 
351. 

ponniudiamis (Noto- 
scolex), 21.4. 

Pontod rilus, 179. 
Pontoscolex, 488. 
poonensis (Benhamia), 
416. 

poonen.sia (Eudicbo- 
gaster), 416. 
poonensis {Trigaster), 
4ia 

post bum a {Penckaia), 

309. 

postbum a (Pheretima), 
^ 309. 

posihumus {Amyntas), 
309. 

prasbadi (Allolobopbora 
(Allolobopbora)), 501. 
prasbadi (Eudichogaster), 
416. 

prasbadi (^Helodrilus 
(Allolobopbora)), 501. 
prasbadi (Megascolides), 
201 . 

prasbadi (Octocbaetus), 

392. 

prasbadi (Octochsetus 
(Ociocbajtoides)), 392. 
Pristina, 69. 

Pristina, 66. 
proboscidea (Pristina), 
73. 

p/rofuga {Allolohophw'a), 
607. 

(Euty pbocus), 

446. 

Psammoryctes, 106. 
pullus (Perionyx), 352. 
pulviuatus (Perionyx), 
353. 

piimilio (Megascolex), 
266. 

ptmjabensis (Oliaeto- 
gaster), 50. 

puujabensis (Nais corn- 
, munis var.), 55. 
punjabensis (Nais varia^ 
hilis var;), 55. 
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quacirigouaria (Phere- 
tirnu), 290. 

quaflri|)apiilatii8 (Kiity- 
phoeus), 451. 
quilonensis (Megascolex 
travancorensis var.), 
276. 

quiiitus (Megascolex), • 
267. 

Hamdla, 397. 

Kamiella, 397. 
rarr»nadana (Drawicla), 

152. 

rangainatinna (Dmwida), 

153. 

rams, (Glj'phidrilus), 
401. 

(Megascolex), 268. 
mwi (Dravvidfi), 156. 
raviensis (Nais), 65. 
rernex (Aulodrilus), 107. 
llhhodnlm^ 103. 
riniatus (Perionyx), 354. 
riparius (Ootocbcetus 

(Ootuchietoides) pali- 
onsis var.), 386. 
riparius (OctocbietuB 

paliensis var.), 386. 
rivuloTxm. (Tubifex), 106. 
robusta (Drawida), 154. 
robusta (j¥o?id/aas/er)f 

1.54. 

Tohustus {Monil'igaster), 

154. 

rosea (Allolobophora), 
499. 

rosea (Allolobopbom 
(Eisenia)), 499. 
rosea (Drawida), 155. 
rosea {Kisenia), 499. 
rotungaua (Jlrawida), 

1.55. 

rubelliis (Lutnbricus), 
508. 

ruber (Mondigasier), 131. 
riibida (Allolobophora 
(Dendrobeena)), f. ty- 
pica, 503. 

rnhidm {Helodrilus (Deii- 
d robaria)), f.typica,503. 

sajj'ronmsis (Glyphi- 
dril|^), 491. 

scd eUetms (PerioJwta), 
259. 
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saliens (Dichogaster), 
478. 

saliens {Microdrilus), 
478. ^ 

saltans (Perioiiyx), 355. 
sansibarieus (Perionyx), 
356. 

sappb ir i naoi des (Dra w- 
ida), 15r>. 

sappb iri naoi des {Motiili- 
gaster)t 156. 

sarasinorum {^Crypto- 

drilns), 188. 
sarasinorum (Mega- 

scolex), 269. 

sarasinoruin ( Notoscolex), 
188. 

sarasinorum (VV^ood- 
wardia), 188. 
seandoTis (Drawida), 150. 
schmarda? (Megascolex), 
270. 

schiinkarai (Drawida), 
157. 

scutariiKs (Eutyphocus), 
.4o2. 

Scutari us (Notoscolex), 
215. 

seuiperi (Brancbio- 
drilus), 75. 

semperi {ChmtobraiicJms)^ 
75. 

sextus (Mega.scolex), 
270. 

shillongensis (Perionyx), 

sliunkarai (Drawida), 
157. 

si kki niensis ( Periovy^ 
chella), 858.' 
sikkimensis (Perionyx), 

358. 

sikkimensis (Pliitellus), 

177. 

silvestris (Plutellus 
indicus var.), 175. 

8 i rn lae n si s( Perimychella)^ 

359. 

simlaeusis (Perionyx), 
359. 

simplex (IMegascolex 
varians var.), 282. 
singhalensis (Meya- 
, scolides), 178. 
singbalen-sis (Plutolliis), 

178. 

Slavina, 80. 

socialis (Lirnnodriliis), 
96. 

somavarpatana (Draw¬ 
ida), 158. 
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sowerhii (Brancliiura), 99. 
sowerbyi (Branchiura), 
99. 

spectabilis (Megascolex), 

Spenceriella, 190. 
opirosperrna, 105. 
spongillte (Cbte togas ter), 
5>2. ‘ 

stephensoni (Aulodrilus), 
510. 

ste-^he?i8oni (Aulophorus), 

stewsrti fDrawida pellu- 
cida var.), 152. 
stewarti (IVotoscolex), 
216. 

stritttus (Notoscolex), 
218. 

stuarti {HxvplovhxBtd), 
468. 

stuarti (lloplocliaetella), 
468. 

stuarti {PeHchcefa), 468. 
Stylarla, 85. 

sxibmhicunda (Allolobo¬ 
phora), 503. 

subrubieunda (Allolobo¬ 
phora (Dendrobxcna) 
rubida f.), 503. 
subrubieunda {Helo» 
drihcs (Dendrobacua) 
rubidus f.), 503. 
subrubieunda {.Ihlo- 
drilvs (Dendrobmna) 
rubidus var.), 503. 
suotoria ( Haplochatella ), 
46)4. 

suctoria (Phcrotiina), 
311. 

suctorius (Erythraeo- 
drilus), 464. 
sulcata (Drawida), 158. 
mircvsi (Octocha-tus), 394. 
surensia (Octoebaetus), 
394. 

surensis (Octochastus 
(Octochajtoides)), 394. 
sylvicola {Lampito), 273. 
sylvicola (Megascolex), 
273. 


taprobanae (Amyuias), 
312. 

taprobanae (PerieJueia)^ 
312. 

taprobanai (Pheretima), 
312. 

templetoniaiius (Mega¬ 
scolex), 274. 
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tenmalai {Megasoolides), 
219. 

tenitialai (Notoscolex), 
219. 

tentaGulata (Pristina), 
71. 

ieiitaeulatum {Js^aidium), 

71. 

termiticola (Nofcosoolex), 

221 . 

ternaria (Plmrophleps), 
4S. 

terrmrium (jEolosoina), 
4:3. 

Ddragommts, 498. 
thuratoni (Octocliretus), 
396. 

thurstoni (Octochictus 
(Octochastoides)), 396. 
tiinidua (Plutellus), 
179. 

tonkinengis (Aido- 
phorurt), 91. 
tonkinevisis (73ero), 91. 
trapezoideg (Allolobo- 
phora (Allolobophora) 
caliginosa suhsp.), 501. 
trapezoides {Helodrilus 
(Allolobophora) aaligi- 
noma)^ 501. 

trapezoid 0 s {Helodrilus 
(Allolobophora) cali- 
yinosm f.), 501. 
trapezi >i cl eg {Helodrilus 

(Allolobophora) call- 
ginosus subsp.), 501. 
trapczoides {Helodrilus 
caliginosus var.), 501. 
travanoorenais {A)ngnias)y 

313. 

travaiicorensift {Ben- 
hamia), 478. 

Iravancorensis (Bicho- 
gast.er), 478. 

travancoreinsis ( Drawida), 
159. 

travaneoreiiaia (Gordio- 
drilus), 482. 

travancorensid (Mega- 
scolex), 275. 
travancorenaifl {Peri- 
chela) t 313. 

iravancoreiisis (Phere- 
tima), 313. 


trichocbuetus (Euclicho* 
gasterj, 419. 

7'riyasier, 402. 
Triyasinnm, 363, 364, 
468, 469. 

irilohafa {Lgmplto)^ 279. 
trilobatua (Alegascolex), 
279. 

trincoinaliensis {Crypto- 
drilm), 222. 

trincomaliensis (Noto> 
scolex), 222. 

7riu(‘phrm, 192. 
t ri vaad ran a (Pheretima), 
314. 

trivnndranus (Mega- 
scolex), 280. 

taberosus (Giyphidrilua), 
494. 

Tubifex. 105. 
tubifex (Tubifex), 106. 
tubife.v (Tubifex 
(Tubifex)), 106, 
Obibificidte, 95. 
tumensis (EulvpliCeus), 

45:3. 

turaensis (Perionyx),360. 
Typheini, 363. 

\7'tiph(sus, 420. 

Typhoiius^ 420. 
typioa (Drawida japonica 
f.), 142. 

typiea (Drawida pcllu- 
cida f‘.), 150: 

typioii (Drawida pelhi- 
cidus f), 150. 
tynica (Drawida robnsta), 

typica (Drawida robust a 
‘ f.), 154. 

typica (Megascolex 
travancorenais f.). 275. 
typica (Octocbietns 
maindroni f.), 382. 
typica (Plieretitna 
haway ana f.) 300. 
typica (Pberetima haway- 
ana subsp.), 300. 
typica (PlutelluB 
indifus f,), 174 . 
typica (Pontodrilu.s 
bennudensis f.), 180. 
typica (Pristina probos- 
ciclea f.), 73. « 


typiom (Megascolex tra- 
, vancorensis var.), *275. 
typicus (Notoscolex pon- 
inudianus var.), 214. 


uni qua (Drawida), 160. 
uniqua (Afonilu/aster), 
160. 

nniyu us ( Mornlkiaster)^ 
160. 

uzeli (Plutellus), 188. 
uzeli (Woodwardia), 188, 


varians (Megascolex), 281. 
varieqata {Perionychella), 
362. 

variegatus (Perionyx), 
362. 

Vermiculns, 103. 
vilpattionsis {Lampito}, 
286. 

V i 1 patti ensig( M egascolex), 
285. 

violacca {Perichcela), 294. 
violaoea (Pheretima), 
294. 

violaceus {Amyntas), 294. 
viride(yEolosoina). 42. 
viridis (Perichata), 227. 


waltoni (Eutyphceus), 

465. 

willeyi (Megascolex), 

286. 

w'illsi (Drawida), 161. 
Woodwardia, 183. 


zeylaniea (Dero), 89. 
seylanica {LampHo 
inauritii var.), 260. 
zeylanicus {Hespero- 
drilus), 109. 

zeylanicus (Megascolex 
mauritii var.), 260. 
zeylanicus (Phreodrilus), 

109. 

zonatus (Megascolex 

poly theca var.), 265. 
zygochcetus (Megascolex), 
‘ 287. 
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